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ERIE Silertesx 


REGO. TRADE MARK 


- — 


SILERTEX wirewound resistors are used by all Erie Silicone bonded SILERTE\X wire. 
the leading manufacturers because 


wound resistors are made for temperatures 
* They resist moisture at extremes of temp- 


erature of 200° Sua 


They withstand greater overloads. 


When you need power resistors which 


They have high operating temperature range 

over bigh ambiente. have proved their ability to stand up 
They are fire resistant. ° ee: . 
in these conditions at all times, 
Wire connections are welded to the resistanc 


e 
wire 
Low firing temperature in manufacture avoids 
damage to resistance winding Specify 


ERIE RESISTOR LiteitTrTEs 
CARLISLE ROAD, THE HYDE, LONDON, N.W.9, ENGLAND. Telephone: COLindale 8011. Cables: Resistor, London 
Fas ‘ LONDON & GREAT YARMOUTH, ENGLAND TORONTO. CANADA ; ERIE, PA., U.S.A 


WikeLESS W 


\ elec uric a\ 


yarcome 


THE AUTOMATIC COIL WINDER & ELECTRICAL SUIPMENT CO. LTD. 
WINDER HOUSE COUGLAS STREET LONOON $W.1 plegohone ViCtorio 2404—9 roc 


* RANGES 
100-320 Ke's 3.2-10 Mc 
320-1000 Ke s 10-30 Mc's 
1000-3200 Ke s 30-80 Mc s 
* ACCURACY 
Frequency calibration accuracy is within 
1 per cent 
x SCREENING 
All unwanted R.F. leakage is eliminated by 
scientifically designed double screening 


A comprehensive mutual conductance valve 
tester, suitable for most types of British, American 
and Continental receiving valves. Supplied with 
valve chart giving data for testing nearly 3,000 
different valves For use on A.C. mains only 


TESTING FACILITIES 
* MUTUAL CONDUCTANCE. Two ranges 


0-3 mA V and 0-15 mA V 


* CATHODE LEAKAGE. Tests for Heater 
Cathode insulation up to 10 megohms. with 
heaier at operating temperature 


*% EMISSION. Rectifiers and Diodes may be 


tested for emission 


Please write for further 


details and information 


SIGNAL 


LiSsT PRICE £22 


0 


A newly designed A.C. mains 
operated R.F. Signa! Generator of 
improved performance and reli- 
ability. Wide range and accuracy 
make it an ideal instrument for 
modern Radio and Television work. 


* MODULATION 
Internal modulation, of good waveform, 
is provided at 400 c.p.s. modulating 
to a depth of approx. 30 per cent 


x OUTPUT 
Modulated or unmodulated R.F. output 
up to 100 millivolts. Terminating unit 
provides two output levels and incor- 
porates an artificial aerial 


*x ELEMENT SHORTS. Short circuit 


between electrodes are clearly indicated 


*x GAS TEST. Press - button test shows 


abnormal! positive or negative grid currents 


on other WINDSOR and TAYLOR products 


TAYLOR ELECTRICAL INSTRUMENTS LTD 


419-424 MONTROSE AVENUE, SLOUGH, BUCKS. 


Phone: SLOUGH 21381 


WirreLEss Worip 


Cathode Ray Tubes 
for Television 
Studio Applications 


The Mullard cathode ray tubes, 
MW 22-22 and MW13-35, have been 
specially designed to give high-grade 
pictures under the brilliant lighting 
conditions encountered in television 
studio work. They are both 


characterised by their exceptionally high 
DESCRIPTION 
definition and high brilliance. Halation 
has been reduced to an absolute minimum 
The MW22-22, which is a metallized 
LIMITING VALUES sisdlione Gidea tube with a nine-inch, white screen, 
Va? max is now being used extensively in 


Val 7 


HEATER v 
A 


television studio monitoring. 

The MW13-35, being a compact tube, 
is finding wide application in television- 
DIMENSIONS camera viewfinding equipments. This 

ct 7 ve tube is also metallized and has a white, 
screen diameter flat-faced screen, five inches in 


diametet 


In addition to these two tubes, 
Mullard also have available a large 


selection of cathode ray tubes for use 
in television transmission quality 
monitoring systems, navigational radar 
equipments, and measuring and testing 
instruments. Full details of any of 
these tubes will be supplied on 

request 


(Mullard, 


MULLARD LTC COMMUNICATIONS AND INDUSTRIAL VALVE DEPT 
CENTURY HOUSE SHAFTESBURY AVENUE, WC2 


mMyvT ita 


It is he processing tank that the 
cone first assumes a recognisable 
shape. Here the pulp, whose manu 
facture we described in the ot 
this seri is held in 

water a suspe nsion 4 
entration is strictly controlled t& 
ensure absolute uniformity of weight 
and texture of the finished ones 
The susp m frawn thr 

shape 


Teating at every stage mite ire shen 


” , umiformiy high 


tested visua 


irying owen before ben 
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GOODMANS INDUSTRIES LTD. Axiom Works, Wembley, Middx. WEM. 1200 


12 


AUDIOM 60 
15w. P.M. Loudspeaker 


Limited supphes now asveilabdic 


Ask your dé 


by write to 


Marcn, 1952 Wrretess Worip 5 


have pleasure in introducing 


the latest in the now famous series of 
AXIOM High Fidelity Loudspeakers— 


The 


AXIOM 150 
Mark ll 


12-inch 15w. P.M. 


Loudspeaker 


This high fidelity reproducer gives extremely f SPECIFICATION 


mooth response in the middle and upper registers, 
nsuring minimum “scratch” from recordings Frequency Coverage © 15,000 c.ps 


On all inputs this shows to advantage no matter Overal! Diameter 12.5 16° (31.3 ems 


what the origin Overall Depth 6.15 16 (17.6 cms 
The very low bass resonance ensures taithful reproduction down to the ee eee 35 
west audible frequency Voice Coil Diameter 44 ems 
This new AXIOM is a marked advance on past models and ts suitable for Voice Coil impedance iSohms at 400¢.p.5 
use with all high quality amplifiers, but 1s too critical for ordinary commer- Max. Power Capacity iSwates eak A< 
cial receivers 


Flux Density 14,000 gauss 
\ special corner reflex cabinet has been designed with speaker aperture at 


ptimum listening height 


You are invited to write for details of the Axiom 150 Mk.II and the specially designed corner reflex cabinet 


The Axiom 150 Mk. II will be on show at Stand ¥5 at the 
R.E.C.M.F. Exhibition, April 7-9, and will be demonstrated 
im a specta designed soundproof room at Stand 47 at the 


Northern Radio Show, April 23-May 3. 


GOODMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx. WEMbley 1200 
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£CTR/CA Chima 


cecrric TOOLS 


E its 


the 


ision built *® ' motors with 
tion of any desired portion of tape 
Heavy balanced flywheel 

® Half track width high impedance heads 
upplied *® Circuit diagram included 


ample reserve of power 


*% Negligible 
*® For use on A. 


t 
BUiRGOUNE 
ibe Luxe 
TAPE TABLE 
225 ASH 

«cv 


| Complete Kit mpr a B 
| tand MOS A4 R P 
ley . 


| 

‘ jeeageete Kit 
| scilla 

| 

| pa 


BURGOYNE 
MAGNETIC RECORDING HEADS 


or Superior Performance at Lower 
Cost —R rd Playback and Era Head 
; . r a tr sency respons 
*® High Impedance *% Positive Fixing 
Method. & Half Track Width .%& Totally 
enclosed with Tape Guide * Wide 
Frequency Range 
! syback or Era 39 6 EA 
for 23-d { 


2 ct tand 12 mont 
5 OR Set f tor #6 


<. aad none payment 10 - 


DISTRIBUTED EXCLUSIVELY BY M™.O.S8 
TEST TAPES. 


to R 30 - 
STANDARD MAGNETIC RECORDING TAPES. 


" a 
Speed in. sex Track width. Direction, I 


1 
115 
1 


i 
i 
i 
i 
4 


THE “CONNOISSEUR'' DUAL SPEED MOTOR UNIT. 
We a alwa ‘ ASH PRICE £2218 8 
£7188 Dep " 
payn (284 


THREE HEADS ARE BETTER THAN ONE. 


1014 4 2 


PLESSEY MULTI SPE ED 


“AUTO CHANGERS. 


16 
| 


neal 


“BURGOYNE” 
B a 4 

*%® Fast forward facilities to allow rapid 
® Fast re-wind facilities 
%® High Fidelity Record Playback head and separate Erase Head 
” and * 
mains 

The lowest priced quality tape table on the market for immediate delivery 


TAPE RECORDER KITS. 


* wow 


| 
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Sole distributors f 
BURGOYNE 
Magnetic Record- 
| ing Heads, 
Tape Tables, 
Aerial Co-axial 
Connectors, 


gieMeNT 
rest Ea - 
W1-Fl REPRODUCTION 


TARE Rica 
Ang FORDERS 


Pe 4. “tees 


Table 


Instant Heat 
Solder Guns, etc 


£16.10 CASH, or 

£6 . 10 DEPOSIT and 

12 monthly payments 
of él 


and pkg 


LANE OSCILLATOR UNIT 


Complete with valve 70 - 
Outbdut 10 - deposit and 
i 12 monthly payments 
Variable of 84 
A ' ompletely enclosed except valve 
The Lane Oscillator Coil 
with Circuit diagram 0- 


‘ 
‘ » 

| ape 

% Tape speed "jin. per second 


* flutter.”’ *% Take up spool 


"layback t 
£10 100 


Magnetic Recording Accessories for Cash or on easy 


Hire Purchase terms 


HEADPHONES for MONITOR WORK. 


4 


MICROPHONES. 


ALL B.S.R. 


GRAMOPHONE 


MOTORS 


y 
~ 
ticular r . 
ithe Dual Speed 
Motor Unit Type 
MU.10 


; "hem 78 7 Cash, 
or 20 - Deposit 
and 12 monthly 
payments of 8 - 


also: THE B.S.R. 3-SPEED GRAMOPHONE UNIT. Type Gus 
with high fidelity pct age Crystal Head 
43 4 a) 1 wit r. 
ile deel ; ; £9.19. UE Cash, 
she: cry »f DEPOSIT 2.10.0 
_~— uP , ae and 12 monthly pay 
 iagecars Pere : ments of 16 
All other BSR products previously advertised by the manufac- 
turers and ourselves available for immediate delivery 
introducing the BSR series of lightweight pickups « 


~) 


MAIL ORDER SUPPLY, The RADIO CENTRE 
Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 


Wrretess Wo 


TERMS OF "Ady ~ P gar HIRE 
BUSINESS ant Sheng ‘av PURCHASE 


| Cash with Order 


é W 
C.0.0 ¢ | <*°7RCH« aprances Wi-Fi rEPRODUCTIC 
goods suitable 


gLEcTRIC reece \ as RECORDERS 
4 \ abl 09s 

Acclaimed by one and all — The M.OS 

QOUALITY GR. AND AMPL FIER 


« ae at our ad & peice ot 


* WIDE RANGE CONTINUOUSLY VARIABLE TREBLE AND BASS ene a 
GIVE BOTH BOOST AND CUT ABOUT A MEAN REFERENCE LEVEL AT } ~ 
*HEAVY NEG FEEDBACK USED OVER THE STAGES AFTER THE BQUALISER 
CIRCUITS, ENSURING THAT ACTION OF THE TONE CONTROL IS UNIMPAIRED BY 
FOLLOWING AMPLIFIER STAGES f. - 
*NO HARMONIC DISTORTION #7 VALVES 4 
*TWO INPUTS *FOR USE ON AC. MAINS * on 
@ at anua ha tha t 
« war . ¢ trat and ding \ t wirtng } é germ aang tae 
t at ca wrong! We reproduce diagram of a stage ‘ bie at the 

RADIO CENTRE 
Kits supplred complete 
in all details down to 
ts, bolts and solder 


‘the wiring taken from the manual 


Type A Kic 6V66V6 Output Type B Kic 616 yy Output 
£9196 «a @2 £1150 ach or £3 100 

5 ed a wired re Quali y Grand J on 4 

5 b ' P Il components used ir 

ley £31 : pe noe ae Manual only _- MOS. kits are fully 

189 46 = guarant'd proprietory 


lines 


M.0.5. RFI RADIO FEEDER UNIT. -2- LOUDSPEAKER SEPARATORS 4 WHARFEDALE 


It provided w th « . wee 


<* weir 4 ach «p@aker 


a nd 
Covvecoe 


£ 

3 
2 
4 
3 
2 
2 
3 
3 


Maximun t 30 watts HP TERMS AVAIL 


AMPLION ALL-PURPOSE LOUDSPEAKERS. by Gosemas 


Test METER The Axiom 150 


Al Y MOVING 


£310 0 


INTAINED INTERNAL BATTERY £10 .5.6 CASH, 
or 45 6 deposit and 
12 monthly payments 

of 168. 


SENSITIVITY. |. oi ~~ : : 
£5 CASH ®ANGES v. and 500 volts Di. The Audiom 60 


20 << heenianinell , 
10 + 5000 wal am ith a-capnsate O29 £8.12.6 CASH 

ra or 526 deposit and 

12 monthly payments 


 AMPLION ACTIVETTE MODEL R.B. of 13 4 


pl 4 arketed one he most important developments in the : = atin aa 
{ ry batteries unit has been specially designed Bu itd, oY NE sabe ii: a ¢ 4 ‘y 

y too well known that the useful life of a . - - B = 
* depen dent upon the consumption and, to a We regret t a at we are now coming to the end of our stock 
of successive hours of use f handy ice vols. It is antico~pated that we shall clear 

tivette the users of dry batteries will our entire st within two mon d no more will be available 
re u J of a dry battery by three to six times, er d will be heavy, » rder no 
mplhor ctivette being approximately 3 watts 
faital le forall radio dry Carteries with H.T. from PRICE : 79 6, Spare bits 10 for 7/6. 
Fitted with three tappings to suit different H.'I t guaranteed for TWO YEARS. 


We have been appointed leading Agents for 


HARTLEY-TURNER high fidelity reproduction 
DELIVERY OF 215 SPEAKERS AND PRE-AMPLIFIERS FROM STOCK 


£3.5.0 


Val MAIL ORDER SUPPLY, The RADIO CENTRE 


’ MUS eum 


\6ee7 Dept. WW, 33, TOTTENHAM COURT ROAD, LONDON, W.1. 
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rermanium Diodes 


wotograph shows a G.E.C. germanium diode soldered between 


of an octal socket in a noise-suppression circuit. 

Standard half-watt and quarter-watt resistors provide an interesting 
comparison in size 

It is important to note that this photograph is of a G.E.C. production 

ion sub-chassis into which the crystal is soldered without heat 


nts and with the leads clipped to the required lengths 


Osram Vals 
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DUBILI 


Wrrecess Worip 


ER 
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MICA DIELECTRIC 
CAPACITORS 


Eminently suitable for H.F. Transmitting 
and R.F. Heating Circuits. 


Makers of the first and of the largest Mica Capacitors in the World, Dubilier 
have maintained the lead in this important branch of Capacitor Engineering 
The example shown is a high grade, oil immersed, naturally cooled mica 
capacitor, designed to ensure the maximum surface cooling area for the 
bulk, thereby occupying the minimum of floor space 

Made especially for use in the oscillatory and radio-frequency circuits of 
Radio - Transmitters and Radio-Frequency Heating equipment, thes¢ 
capacitors are available in two sizes suitable for a frequency band covering 
100 to 1,000 kilo-cycles per second and with the following ratings 


Peak Working kV 24.0 24.0 
Maximum Current 70 Amps 70 Amps 
Maximum kVA 

Overall! Height 

Base Space 


Full details of these and other outstanding Capacitors are available upon 
application. 


DUBILIER CONDENSER CO. (1925) LTD.. DUCON WORKS, VICTORIA RD., N. ACTON, LONDON, W.3, 


Phone: Acorn 2241 (Slines). Grams: Hivoltcon, Wesphone, London. Cables: Hivoltcon, London, Marconi International Code 


De 
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VALVES!! TUBES 
RECEIVING TRANSMITTING MAGNETRONS KLYSTRONS 
CATHODE-RAY TUBES. PHOTOCELLS. ETC 


2 Quality British and American Make No Dollar Expenditure Involved 


LARGE QUANTITIES & GREAT VARIETIES 
IMMEDIATE DELIVERIES FROM STOCK 


Write or Phone - 


ELECTRONIC 
ENGINEER & STOCKIST 


STRODES CRESCENT, STAINES, MIDDLESEX 
Teiephone STAINES 3971 Telegrams Shemanskee' Staines 


PROBABLY THE LARGEST ACTUAL STOCKIST IN ENGLAND 


WHOLESALE & EXPORT ONLY 


LONG-RANGE PROJECTION T.V. | °°" fete WEYRAD tet. APPROVED 


We are pleased COILS 

oh eaeaaeoen COIL PACKS 
RECEIVER -IN LF. TRANSFORMERS 
CHASSIS FORM lELEVISION COMPONENTS 


Designed for the MAINS TRANSFORMERS 
Enthusiast and In- CRYSTAL RECEIVERS 
dividualist. Ready for FOR MANUFACTURERS 


complete with all Valves, Capacity is available for the development 
‘ L pr duction of all types 0 omponents and « 
Opucal Unit, Speaker, etc sseemblies. FOR DEFEN( : ‘OR EXPORT 
i and Guaranteed FOR CONSTRUCTORS 
We produce a wide range of standard items which ¢ 
he en e rved in your receivers whether they be crvs 
Under 50 muicro-volt +r communications 
Picture, for cabinet FOR SI RN 1Ct 1 NGINEERS 
srojected. 5 Channel Our components will solve 
Aw operated replacement problems 


roan nigeas |ILLUSTRATED CATALOGLE . . . @d. 


TELEMECHANICS Lid 
spring att gy cere ten WEYMOUTH RADIO MFG. CO., LTD., 


LONDON, w.! Tel. : LANGHAM 7965 CRESCENT STREET, WEYMOUTH. 
ee ee LLL TIRE 


WIRELESS WorRLD 


Efficient contact between high-speed aircraft depends 
on instantaneous radio communication. Aircraft radio 
equipment is used under arduous conditions both in 
peace and war and must be available instantly throughout 
the 24 hours of a day. 


It is not surprising, therefore, that more and more 
G.E.C. Quartz Crystal Units are being used, for this is 
the most critical component and only the best is safe 


and good enough. Write for list QC 50/2 (R) 


SEE OUR RANGE OF INSTRUMENTS & COMPONENTS 
ON STAND No. 47, R.E.C.M.F. EXHIBITION, 
GROSVENOR HOUSE, LONDON, 7th, 8th, 9th APRIL 


SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3: LANCS 


MAL 
ANSFORME: 


FULLY INTERLEAVED 
SCREENED ANDO IMPREGNATED ALL GUARANTEED 
ALL PRIMARIES ARE 200 250 v. Half Shrouded 


SMe) Midg Oma. 63 v. at 


FILAMENT TRANSFORMERS 
la Fé t.634 2am 
9.. Pox 


163 at 3 amps 


634.03an 


Ful 


OUTPUT TRANSFORMERS 
Or! 

orl M 

OPi0 wa 

OP30. 30 wa 


Williamson's O.P Transformer 
Chokes for Williamson's Amp! fier 


wan mw 


——enavVivrwsweesd 
eeoocece 


Choke C4 6 : « BH 
Choke CS. « 
Choke Cé » 
cs. 360M ‘ $3.C7.% 
Belling-Lee Co-Axnial Plugs Type 642 
Belling-Lee Co-Axial Sockets e 


~ 
wee 


CW.O «as 


H. ASHWORTH (Dept. WW) 
676. Gt. Horton Road, Bradford, Yorks 


Wor Marci, 195 
Extension Loudspeakers 


Major 


The 
Baby NEW 
4276 “BONNIE’’ 


“BAFFLETTES” are fitted with larger 
loudspeakers than any similarly priced extension 
speakers ! 


Obtainable from all Good Radio Dealers or write for details of 


these and other Models and Record Players to 


Richard Allan Radio Ltd., Dept. W.D. sauce, vorssnire 


The Finest Heedle 
fer your Kadtogram 


THE GOLDRING 


ACOUSTIC 
© Fliminsies Needle Chanewe FUELTERED 


e@. better TYPE $6 


roduction 


noise 


wees e 


— ot 


SAPPHINE JEWELPOINT “@ 


book ¢ be 


highest quality 


ERWIN SCHARF 
GOLDRING PRODUCTS 


49-Sta De Beauvoir Road, 
London, N.1 Tel.: Clissold 34346 


Wikeress Wok 


Outstanding in its class... 


> 


| 


TYPICAL RESPONSE CURVE 


AUDIO AMPLIFIER TYPE 243 


+ 


INTO ISOHM RESISTANCE 


100 


The METROVICK audio 


The type 243 amplifier is designed for use with high grade public 


address 


tions where faithful response over the audio range from 30 to 15 


cvctes 


and provides an output of 20 watts. 


SPECIFICATION 


Supply ngle-phase ; consumption approx 
ately ) 


Input: Gra one not exceeding o.2V for full output 
Micr } ?V tor full output. 


sired 


The two 
cu s can be 

Impedance : ig ohms and g¢ ohms, 
Output: 


watts with ne gligible distortion, 


Tone Control: Continuously variable 


systems, for the connoisseur of quality and tor industrial ap- 


amplifier 
TYPE 243 


900 


is required. This Metrovick instrument is outstanding in its class 


Response: * 

tone yntrol 

Controls: 

illuminated wher 
Dimensions: ;*+ 
Weight: solb. net 
Finish : The instrument 


active steel case, 
stove enamelied in cream or bi 


ue as ce j A leather Carry- 
ng handle is fitted 


METROPOLITAN-VICKERS ELECTRICAL COMPANY, LIMITED, TRAFFORD PARK, MANCHESTER, 17 


Member of the AE] 


WERE NOE Applying Electronics to Industry 


Ki 


MARCH 


REPRODUCERS AND AMPLIFIERS LIMITED 


WOLVI 
Telephone: Vi 


the AC. power you require 
from your DC supply 


=i) 


D-C:/A-C- CONVERTER 


hone from £8 16 O pilus 


® Radio-grams and 
Autochange Radio-grams 
(inc. 3-speed motors) 

® Radios 

® Televisions, etc., 
from £11 16 6 


rON ENGLAND 
' os ’olver . 


T cons and I.F. TRANSFORMERS 


Ea) \ Np \ 
iy \E, 1 ( 


ELECTRO TEGHNICAL ASSEMBLIES 
SEASIDE RD. ST. LEONARDS-ON-SEA 


Phone: Hastings 47 


1952 


Wirecess Woritp 


ESTAB. 40 YRS 
i H MORRIS 4 CO (RADIO) LT 
Please quote Dept. W.W TELEVISION 


Now being Delivered ! 
PREMIER MAGNETIC TAPE 
RECORDING KIT 


$29 e 8 e 0 including ALL parts, Valves, Cabinet, Loud- 
speaker, etc., but excluding Microphone. 
(Carriage and Packing 15 -) 


The kit incorporates the NEW MODEL LANE TAPE TABLE already assembied and ready for use, a6 VALVE 
SPECIALLY DESIGNED AMPLIFIER KIT including Bias and Erase Oscillator for use with the 
above unit, and a WELL MADE WALNUT FINISHED TABLE CABINET to house the complete 
init Outside dimensions when closed: Height 


13gin Length 17in., Depth 13fin - 2 et gt the NEW 
Made to high standards and 


INSTRUCTIONAL ncorporating oe ensuring 


low level ° Wow and 


BOOKLET 2’6 Flutter throughout the full 


length of tape 


This is credited if a complete FAST REWIND Provision for 
Kit of the Tape Recorder fast rewind and forward run in 
is ordered less than 1 min. in either direction 
Three motors obviating friction 
drive 


SPECIAL FEATURES of the HIGH FIDELITY RECORD PLAY- 
Amplifier include separate _ BACK (1 hour approx. playing The 
Bass and Treble lift controls, Table is fitted with high fidelity 
record play-back head of new design 
high and low gain Input wound to high impedance and a 
Sockets, Record Playback in- separate A.C. Erase Head. The Heads 
are half track size allowing approx 
dicator, et May be fed from 1 hr. playing from standard 1,200ft 
i rophone pick-up or F ne n Reel of Tape 
jirectly from the Speaker . . TAPE SPEED 7iin. sex 
terminals of your radio , ~ AK A.C. 200 250, 50 cycles 
= r 
Chassis size 14 . 


The AMPLIFIER & : The LANE TAPE 
KIT COMPLETE . TABLE 


The PREMIER 

MAGNETIC TAPE RECORDING KIT 
When completed compares favour 
ably with all existing makes 


As is usual in all PREMIER KITS every 
single item down to the last nut and bolt is 
upplied. The chassis is punched and tay-ou 
diagrams and theoretical circuits are included 

This Recording Outfit has 
EACH UNIT MAY BE PURCHASED SEPARATELY been designed for use with 
PREMIER AMPLIFIER as PREMIER TABLE CABINET LANE TAPE TABLE M.C.-1-111 SCOTCH BOY 
we ARE ExHISITING INCLUDING 8in. SPEAKER a : Magnetic Tape With this 
—_ £7-19- £4°18°6 £16 - 10-0 high quality tape a frequency 

2 6 packing and carriage S - packing and carriage ) 6 packing and carriage range of 50 c.p.s. to 9 


WORKING MODELS CAN BE SEEN AT THE ADDRESS BELOW $°.° °° ‘2Pe speed of 


Tyin. ‘sec can be readily 
achieved 


WE CORDIALLY INVITE YOU TO VISIT OUR STAND AT THE 1,200ft. reeis 35/- 
‘DAILY MAIL’ IDEAL HOME EXHIBITION Moving Goll Microphones 
CHILDREN’S SECTION (Ground Floor) OLYMPIA Stand Type) suitable for 


t ith the above are 
Where the PREMIER MAGNETIC TAPE RECORDING KIT ond BABY creo pe 
ALARM KIT will be exhibited and demonstrated available from stock 5/126 


207- EDGWARE ROAD: LONDON: W-:2 


ONLY TERMS OF BUSINE 
ApoRESS ae pda 


His 15 OUR 


f1 
Post Order ter 10/, 16 er 4 


T 40 YR 
RADIO ; age TELEVISION 
Please quote Dept. W.W 
Riss RECEIVERS +#.T. ELIMINATOR AND 
Presum TRICKLE CHARGER KIT 
£12 10 ane 
POWER SUPPLY UNIT 


£2 
LUSTRAPHONE HIGH ew egnnned 
MICROPHO. <6. Moving 
, v “Pp ANCE - 
24196 w 
¥ RI3SS RECEIVERS 


’ 

, dere. F 266 
e215 
BUILD A PROFESSIONAL LOOKING raw ——7 
HEADPHONES RADIO AT LESS THAN HALF ADJUSTABLE BENCH LAMP 
TO.DAY'S PRICE . . flex " reft 

Balanced Armature Low Resistance ¥ ~~ » “ 

sil 11 ; 


t Hu 


EX-U S.A. U.H.F. AERIAL 
btigh Resistance 
iz 6 


BURGOYNE SOLDER GUNS, 75 
; TUNING CONDENSERS 
Moving Reed . a - 76 , 
sil re ' GERMANIUM pep ely BiOpes 
Lightweight High Resistance 1 ‘ get * 
146 point ' 4.4 
CRYSTAL MICROPHONE Dla Prow hb cir 10 6 
. ‘END 1 @ POR HAs 1 METAL RECTIFIERS FULL WAVE 
DIAGRAMS AND CIb 1AUKAM am 4 
how YOU can ' ’ ' . 
THE COMPLETE KIT 
PREMIER BABY ALARM KIT Ty 


26 


PREMIER SUPERHET COILS 


EET. Pencil Type 
t 4.47 t 


me 1 6 
CAR BATTERIES—BRAND NEW 


. Sv ll pinte WALKER = 
" ath 79 ~ 
NEW cake or ime ; pth Gtin Price 77.6 
} N agrame are s +. 18 plate READING 
ton tive aéue oon 
| uF 
Out 


WS 
6+. 6 plate DELCO- 
“_ REMY ! 
¢ Walnat ee | 


bat 


giay 97 6 
GARRARD ELECTRIC GRAM’ MOTOR a 


110 
2+ plate WALKER 


, ces PLE 
Pr 110 oo ae 
FRACTIONAL H.P. MOTOR 
A 
x hone 


PECIAL OFFER of 
Govt arian Bx W ‘ ADMIRALTY REFLEX-RE-ENTRANT 
4 AERIA P.A. LOUDSPEAKERS 
fe > . 


ane 26 ‘- 
These aerials make ideal ishing rods 
. * Y HA ' 
PREMIER : BATTER c RGER KITS 
De Luxe 
BABY ALARM 


2. 15 :-. 3 arring ] ashing 
super QUALITY TELEVISION 
MAGNIFYING LENS 
; es a — rfl eee 
Reduced es * 
MAINS NOISE ELIMINATOR KIT 


WHITE RUBBER MASK 
; ~r r 86 
ACCUMULATORS eens = ASPECT WHITE 
id famous maker J amy 4i) RUSSER MASK 
IMPORTANT ANHOUNCEMENT All prices quoted is 

t our advertisements are those raling at the time cf 
submitting advertisement copy. 
alteration without sofice 


SORBO RUBBER ——e 
. end are subject to y Pet F 


nish (New Asx 
96 


207: EDGWARE ROAD -LONDON-W-2 
ADoRESS cigar: roe” ¢ |. Please add 


IMPORTANT ANN ORINCEMENT 


WE CANNOT ACCEPT RESPONSIBILITY FOR 


NOR CAN WE GUARANTEE ANY - 


RADIO 
TRANSMITTER RECEIVER TYPE TRIH 


¥ 


arviag 


UNREPEATABLE OFFEA 
SUPER QUALITY CARBON 
MICROPHONE 
ber only Higt 


a ar ber “ 


grad 
Top me 
mplete 


ed te Aegean ety wine 
CARBON HAND MICROPHONE 


‘4 iL 
MOVING COIL 
MICROPHONE INSERTS 


Le \ speak 


7-VALVE SUPERHET 
CHASSIS 


4 


19 6 


4 WATT ‘GRAM AMPLIFIER 
—_ ot 


TP? 


CABINET (WALNUT FINISH) 
us L2jin. high gin. d wh 


i ve 


nis 15 OUR 
ONLY 
aporess 


OR COMPONENT SOLO 


Wiretess W 


TELEVISION 
RADIO CABINET (WALNUT FINISH) 


Please quote Dept 
GRAMOPHONE 
300 Aut { 


hanget 


ar wi In Magut 


Pius Packing “ 
ALL THE ABOVE ARE FOR USE ON AC MAINS ONLY 
P.M. MOVING COIL LOUDSPEAKERS 


PREMIER 3-BAND COIL 
ta red and aligned ( Pa 


PREMIER 4-BAND COIL 


faf “ 


PREMIER TELEVISOR CABINET 
FOR I2in. TUBE TELEVISOR 


his reasor 
led. A halts 
- provir ‘ 


299 - 


teep i6in. © 


IMPORTANT ANNOUNCEMENT All prices quoted 
™ our adve tisements are those ruling at the time of 
submitting advertisement copy and are subject to 
alteration without notice 


Né 
. Please 


fil 


as PREMIER PRODUCT BY 


ully made cabinet, £310 - 4 
S-VALVE SUPERHET RADIO 
CHASSIS 


tr . . ata : 38 6 
AS A SPECIAL OFFER—CABINET /Li.US- 
TRATED ABOVE AND CHASSIS, TOGETHER 
45.5.0. Plus 76 Corr. Pkg. & Insurance 


RADIO CABINET (WALNUT FINISH) 


207: EDGWARE ROAD-LONDON-W:2 


4033 


1271/2 


AM Bassad 
PADaingt 


FIRMS OTHER OURSELVES 
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BAKERS 


* 9 


eum RADIO am 


gy PIONEERS OF MOVING COIL SPEAKERS SINCE 1925 
| 


\/aeitor to th * NEW “HIGH FLUX” 1952 MODELS 


Vort! ril R i410 / \ /ybition HIGH FIDELITY 
SPEAKERS 
City Hall Alanchester 


The World Famous 
j ei i 
we cordially invited to 12° Triple Cone. 


12° Single Cone 
Model. 


18 ‘ Duplex” 


pil our SPpowroons 
Opposite the Cah Hall Write for illustrated list 

and technical details of 
SPEAKERS, TUNERS 
AMPLIFIERS & RECORD PLAYERS 


. | g BAKERS ‘SELHURST’ RADIO 
bOrkin display of the latest gq Quitable House, Dingwall Road, Croydon 


CROydon 22712 & 


telearision and radio SES SRB BBB RBRBBBeEs 


YM iB) dil Clk 


lo See a COMPYEDNSIN 


les} quipmient 


/ vpert ( onsultant pp Ay Vpriable Coils, 


}] aX ° 
will be in attendance ae we -and wizard performance 


NEW OSMOR “Q RANGE COILS 
@ aba charm away all doubts, difficulties and 
‘\ . J complications - 


thanks to their 


THE LARGEST STOCKISTS OF ELECTRONIC seas” "super selectivity and 
INSTRUMENTS IN THE NORTH OF ENGLAND 
* Low-loss Poly 


t r styrene formers 


h *% Packed in damp 
igh 

proof containers 

*% Variable iron w& Fitted tags for 

dust cores easy connection 


—and they're backed by the OSMOR F 
quality guarantee | Supplied with leaflet 
giving data, circuits, etc., 4- each 


COILPACKS. A ange is available for perhet and T.R.F.. Mains 
r Battery. Size only din. high x 3hin. wide = 2jin. Ideal for the reliable 
onstruction of new sets, also for conversio of the 2! RECEIVER 
TR TYPE 18, WARTIME UTILITY and other receivers 

Aligned d tested. with full circuits, etc Fully descriptive leaflets 
available WARNING ' Avoid inferior imitations. Genuine 
a OSMOR Coilpacks are sold only under the name OSMOR 
MATCHED COMPONENTS. Various types of OSMOR Dials 


Chassis F's, Speakers, Transformers, et et to match our coils 


F.C. Robinson & Partners Ltd., ani ap 
287 Deansgate, Manchester, 3 
(Te DEA 660!) 


f cous 


OSMOR RADIO PRODUCTS LTD. (Dept. W.28) 


BRIDGE VIEW WORKS, BOROUGH HILL, CROYDON SURREY 


Wrretess Worip 


rit.. 


the same make When a valve or cathode 


ray tube replacement is 
, needed you can’t do better 

and type the ; 
e than fit the same make 


and type the Setmaker 


setmaker uses 


uses. This is particularly 

important in television, 
when many of the special circuits used require for 
their proper operation the exact type of valve round 
which they were designed. That is why so many 
Setmakers use Ediswan Mazda valves and tubes and 
that is why you should replace with Ediswan Mazda. 


They're the right valves for the job. 


EDISWAN 


MAZDA 


Valves and Television Tubes 


The Edison Swan Electric Company, Ltd. 155 Charing Cross Road, 


Member of the A.E.I. Group of Companies. 


W.C.2. 


Three heads 
are better 
than one! 


BAZ P ZA 
ee ° A ie Yi 4 AZ 


For Standard and Microgroove Recordings 


| 
ids cac Ss plus 
Spare armature system 
luding tax 


saée 


VPLPPCL 


Z a CONNOISSEUT. prodict 


1, Bt A 


Tel. : HALIFAX 69169. 
| Manufactured by A.R. SUGDEN & CO. (ENGINEERS) LTD., Well Green Lane, Brighouse, Yorks. 


The new HYDE 


foot operated 


emand ot Industry and the WIRE STRIPPER 


s for our trained students is still 
I sec two machines will, between them 


ter than we can supply. For top- strip with speed and accuracy practically all 
grade technologists we offer ypes of Insulated Wires and Cables from 
. A, ll , : : — ee 7 Small Wires and Flexes up to Cables ot § 
THREE-YEAR COURSE IN TELE- diameter HYDE Stripping Machines are 
COMMUNICATION ENGINEERING utting the costs and speeding the production 
ee - m »t many world famous manufacturers 
including one year’s Factory attachment SEND SAMPLES OF WIRES AND 
CABLIS USED, FOR FULL REPORT 
Next Course commences 2gth August 


Write for FREE BROCHURES giving - +. and the 
BENCH MODEL 


details of the above and other day-time 
attendance courses 


Md. INSTITUTES — the only college 


hich part of a great mdustry 


EMI. INSTITUTES fae 


(DEPT 168) 10 PEMBRIDGE SQUARE COLUMBIA le 
LONDON, W.2. Tel.: GAVSWATER 510172 ETC | BLHYDE &CO.1 TD., Wythenshawe Manchester 


Vythenshawe 2650 


Wrretess Wor 


in the range 0.001 iH to 
z0mH, the ‘CINTEL’ Mutual and 
Self Inductance Bridge will be 
und unequalled for accuracy and 
mplicity of use. Also measuring 
istance in the range 1oouQ to 
Q, this bridge is an essential 
piece of laboratory equipment, 
details of which are available 


full 


on request. 


CINEMA-TELEVISION LIMITED 


A Company within the |. Arthur Rank Orga 


WORSLEY BRIDGE ROAD - LONDON S E 26 


Telephone : HITher Green 460 


SALES AND SERVICING AGENTS 
H. Hawnt & Co., Lid Atk Robe & Whitetord Lid 


t. C, Robinson & Partners Ltd. 
Birmingham, 4 100 Torrisdale Street, Giasgow, $.2 


287 Deansgate, Manchester, sy Moor St 
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Here 


and 


i 
ee 


is your area 


here is your 


Aerialite 


UP TO 15 MILES 


MODEL 65 
for indoor sk 
Fitted with 
flexble « 


MODEL 465A w 
feede 

Also MODEL 66 
flexibie a ’ 


MODEL 446A. ~ 


feede 


5 yards of 
PRICE 32 
ards of Twin 
PRICE 32 
whicr has two 
e PRICE 1S9 


yards twin 
PRICE 259 7 ry 1 


15 TO 25 MILES 


MODEL 74 Has three fully flexible 
elements High pickup properties 
T bie-free performance Centre 
has a spring tensioning device 

nnect .O x All Channels 


PRICE 136 


to 74) Thre 
instalied in 
positions All Channels 


ead-in extra.) PRICE We 


MODEL 57 


a 


performance 
PRICE 616 
designed for 
ked stand-off mast 


PRICE 526 


and-off arm, 4 


60 MILES & OVER = TO 60 MILES| 25 TO 40 MILES 


12 


MODEL ss. An H-aerial with dipoie 
Forward gain 3.8 48 

0 dB Acceptance 

Channels. Complete 

al mast, brackets 

PRICE 47190. Various 


node! avaiable 


A NEW SERVICE FOR 
TV. DEALERS & ENGINEERS 


rect manufacturers replace 
nents of specia r. ents by eturn post. Send S.A.E. For List 


COSSOR - DECCA - EKCO - FERGUSON -G.E.C.-K.8 
PYE - ULTRA 
PYE stput Transformer Lv20 276 
Fv! 
Fvi 
FY! 
b18T 
Lv2ic 
put aan Lv2ICcC 
G.EC ‘ ‘ tal Diod TV 
BAIRD Et nsformer Townsman 
—exco EHT T ormer TSC30 
et Co TS46 
FERGUSON Jutput Transformer 943T 
sc. Transformer 943T 
Dutput Transform 968T 
cto oils 968T 
sc. Transformer 1611 
sc. Transformer 1807 
Jutput Transformer 1807 
KB ne Output Transformer EV30 or FV30 91/6 
ontrols for all above makes in stock 
T.V. Engineers Lab. Resistor Kit (80 | ware [5 
standard valves in free cabinet #0 
T.V. Servicing Manual including 7 service sheets 4? 
Prices sde packing and postage. Cash with order 


DIRECT T.V. REPLACEMENTS 


A. ROSE 


134-136 LEWISHAM ae, NEW CROSS, S.E.14 


EWAY 36% 


MODEL 643A 


PRICE ii3se 
41420 Var ‘ 


availabe 


A NEW 
MODEL 


INDOOR AER: AL 


Tt 


RECENTLY PUBLISHED 


TELEVISION RECEIVER PRACTICE 
by Roy Holland 

(Chief Development Engineer, Scophony-Baird) 
Demy 8vo 80 pages 5- 
This book is devoted to practical descriptions of the 
circuit techniques in current use, and covers the following 
Power Supplies; Cathode Ray Tubes and Associated 
Circuits ; Timebase Oscillators ; Electromagnetic Deflec- 
tion ; Signal Amplifier Circuits ; Detectors and Video 
Amplifiers ; and Separation of the Synchronising Pulses 
The majority of the 80 figures are circuit diagrams with 
explanatory waveforms and typical component values 
Operation is explained in non-mathematical terms easily 
followed by any reader familiar with the elementary 
principles of radio 


AUDIO HANDBOOK No. 2: FEEDBACK 
By N. H. Crowhurst, A.M.1.E.E. 

Demy 8vo 64 pages 36 
An essentially practical work, explaining clearly what 
feedback can do, where and how, and what its limitations 
are The theory of closed loops is presented in a simple 
form, progressively developed without involved mathe- 
matics. There are design charts, specially developed for 
this book, which use a new and simplified approach to 
the problem. Examples are given illustrating the practical 
application to actual circuits, and showing how the 
methods can be applied to a wide range of problems and 
circuits. With 40 figures drawn by the Author 

List of publications available on request 


NORMAN PRICE (PUBLISHERS) LTD.., 
283, CITY ROAD, LONDON, E.C.!I. 
LONdon Wall 9292 


WIRELESS WorLD 


The craftsmanship of the toolmaker, genesis of genius, 
creates in steel the intricate dies from which are 
produced porcelains omnigenous to meet the 
multiplexity of needs demanded by the electrical, 
electronic, and radio industries of this modern age. 
The dexterity of the operators connatyralise their 
pattern in precise repetition, and machinery of the 
latest kind weds quality to quantity—until at last, 
much travelled through the kiln, emerge fine 
Porcelains—Porcelatns die-made by Taylor Tunnicliff, 
bearing that impress of Quality by which they will 
be recognised the world over 


Taylor Tunnicliff & Co Ltd. 


How ows Cotamecd 


Head Office EASTWOOD HANLEY STAFFS 
Telephone : Stoke-on-Trent 5272-4 
London Office 125 HIGH HOLBORN W.C.1 Telephone :HOLborn 1951/2 


DESIGNERS USE THEM 
DEALERS CHOOSE THEM 


Because the CUSTOMER 
Chants the Gest-/ 


ROLA CELES TION LTD. 


R¢ WORKS )AD. THAME DITTON. SURREY 
berbrook 34024 
Wholesale enquiries to - 
TRUVOX LTD., 


Wembdley. Middlesex 


HANNEY OF BATH | [[0§ Home stuoy 


“awaken — , backs radio experience with 
) : sound technical knowledge 


MANY men who wished ¢ nk their radio experience with a so 


technological background have recerved successful instruction by means of 
an ourse ts value has been proved not only to amateurs but to mer 
wh lready have a professiona nterest in rad and television eng neering 
4 qualifying examinations t 1s invaluable, also, to 
epare themselves for ajob in this field Courses of 

) ng radioand, if necessary, television, inciude the following 
Complete Radio Engineering Radio Service Engineers Radio 
AMSON AMPLIFIER Service and Sales Advanced Short-Wave Radio Elementary 


te ‘ Electronics, Radar and Radio . Television Technology 
mE § t 


t And the following Rodio Exar 


British Institution of Radio Engineers P.M.G. Certificates for 
Wire Operators City and Guilds Telecommunications 
Wireless Operators and Wireless Mechanics, R.A.F 


tudents intending to sit for the above Examinations should enro! NOW 

r preparatory Course 

sing a specially prepared study programme, students study at their own 

EDDY /TONE pace. in their spare time and, with cime for revision, sit with full confidence 
“ tudents ore coached unt cessfu 

Acos OF } he 

SUNDALES a Mod fees include ALL books required 


GENEROUS DISCOUNT TO H.M. FORCES 


Write today for our FREE * * RADIO" booklet which fully describes 
he above purse at cilities for the complete study of Radic 

Televis < The Advisory Departmen © give 
ee and impart dvic ym the need for and t ns q ruction 


L. F. HANNEY 


77 LOWER BRISTOL ROAD, BATH CORRESPONDENCE SCHOOLS 


Tei salt Dept. 223A, International Buildings, Kingsway, London, W.C.2 
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Fu. CONDENSERS: You see them every 


day 1n electronic equipment and take them at their 

face value. The condenser manufacturer can't 

he must determine their capacitance, power 

factor and other important characteristics with 

the aid of high grade test equipment. When you 
want to make measurements of this type, remem- 

ber that a range of Marconi instruments is 


available specially designed for the job. 


MARCONT instruments 


MARCONI! INSTRUMENTS LTD - ST. ALBANS - HERTS 


Telephone : St. Albans 6161/7 
Midland Office: |9 The Parade, Leamington Spa Northern Office : 30 Albion Screet, Hull 
Export Office : Marconi House, Strand, London, VV 


=: 


EFFORTLESS 
TUNING 


rhe $.L.8 Spin wheel drive gives easy 
Fitted 
coupling, it 


control through a ratio 24-1 
with constant velocity 
eliminates strain on the Condenser, 


providing mechanical and_ electrical 


isolation trom vibration and norse 


Complete with 3-band glass scale 9in 


fiin. Printed short, medium and 
long wavebands with station names 
Scale length /7in Supplied with 
tlorentine bronze escutcheon. 

PRICE 27/6 
S.L.5, similar but fitted with reverse 


vernicr drive, gives ratios of 18-] 
search and 50-1 reverse vernier. 


PRICE 26 6 


Copenhager 


2.9 reta 
rive 46 reta 


PRECISION COMPONENTS By 


JACKSON 


BROS (LONDON) 
KINGS Y WADDON 


LIMITED 
SURREY 


hone. Londor 


YOUR : 
TELEVISION , | 


gyal 


MAGNAVISTA 


entifically 


The Dew eg mn x. ‘pute 
-— 
mAGNAVIS TA ae gon 


piltachromatic 
Je evistion 
Lens — 
METRO-PEX LTD., 


4la Denmark Hilt, London, S.E°5 


GRAM MOTORS PICK-UPS 


fo MICROGROOVE & STANDARD RECORDS 


_ 


Pn are < ~ Aces 2P-20 pickups, standard (2.11.5 
= - PLP m cove head only 4234 
<i. y - 
ai > 
- MARCONI! Typ , 
COLSIINS Type 
On a1.i9s 


ype 150 with adjustable counterweight 
i} Sor rpm records 


MU-I4 de e 
natant speed hange 
for 3 45 & 78 £6. 


RADIOGRAM UNIT 


standard lightweight 1.18.10 


Delaee ae 


Complete with two sapphires aos 
DECCA Twin head ‘turnover’ | O. 19-4 


CONNOISSEUR Standard aus 
Super de luxe, with two heads «8610.08 


927 


JRablOcRAFT = 
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MANNING BRITAIN’S RADAR 


PFS 

Wy 3 

/ r. 
‘ 


eel = | ‘ 
« #23 


wa 
—, ~ PLLA 


7 wy * 


_ 


There’s 
a place for 
YOU.. 


In building up Britain’s air defences the them. In the cheerful atmosphere of 
Royal Air Force needs a large, fully trained the part-time R.A.F. you will find your- 
reserve of men and women on whom it self doing work that is vital and 
can rely in any emergency. On their skill fascinating, among people you will be 
the whole fighting efficiency of the R.A.F. proud to call your friends. You can get 


hinges — and there’s a place for you among full particulars by posting the coupon now. 


SS A SS SS HS A ee a a a a a a a a ome 
rO : ROYAL AIR FORCE (W.D A.), VICTORY HOUSE, LONDON, W.C.2 


Please send particulars of part-time service with the R.A.F. (Applicants from British Isles only) 


a 


If ex-R.A.F. or ex-W.A.A.F. give rank, trade and N 
w IF YOU ARE’ BETWEEN 14 AND 17—AND KEEN—JOIN THE A.T.C. & 


SELECTIVE TRANSMISSION a SET 


duce another outstanding success in their development of Measuring | nstruments. 


reading, selective, gain 
be used with an 


tive and = passive 
anced. ca » measured 
Facilities are provided fer use as a + gh impedance 


elective Detector Amplifier 


Frequency Coverage 
ranges 

Range of Measurements : Gain 0-€0 db 

ss 0-60 db 

Accuracy 5 dt 

impedance range : 75, 150 and 600 ohms 
ba ar € d r unba 4 ed 

Det.-Amp Sensitivity : |0-12 ,.V 

Power Supplies )0-150-200-250v. 50 cs 


Based Df nals sear ind Development 
Establishme 


Manufactured for Ministry of ipply and G.P.O 


BRITISH COMMUNICATIONS CORPORATION LIMITED 
31 GORDON AVENUE, STANMORE, MIDDX. CRMSOYKE 2206 one 


P. , 
ower MCreasey 


but Price reduceg OESTGW 
ENGINEERS/ 


h Seamless one-piece 
~—in the new METAL BELLOWS 


GRAMPIAN — 


rties of - 


Pressure Unit only 


6-6-0 Pressure Unit the prope 
( ombining on sprin 
(S.P.1.) 4 compres s ted iexine. 
. capable of it? be 
. i op which = 
\ contain ily sealed. HYDRAULICALLY FORMED 
hermetica - BY A PROCESS UNIQUE 


4, A packless ae IN THIS COUNTRY 


vements in production 
y advantages in this new unit 2. 


70-8000 cs 

FOR Automati olant regulation. Movement for pressus e 
hang kless gland | sf Sle ir ) vacua. Reservoir 

> watts t ccer jurd sion shpot o y device. Barometrk 
1S ohms ry ome » t ings where vibratiwr 
oT ment is pr ” 1 “ oO pres t ingress of dirt 

11,000 lines per sq. cm ressure reducing + ydraulic transmission. Distance 
gheren t ntr ble supling. Pressure 

Ib. 6 oz ealed rocking mov n ressurised rotating shaft seals 
1.362” dia 18 T.P.1 ircrafl’ pressurised bin ntrol efrigeration expansion 
r <c Steam Traps ressure amplifers Dif- 
43° dia + overall ferential pressure measurements hermostat peration of 
4 r List No. N.800-1 


GRAMPIAN REPRODUCERS LTD 


9, HANWORTH TRADING ESTATE, FELTHAM, MIDDX meagan METAL BELLOWS 


Telephone feitham 26 ex s Reamp, Feither 
Drayton Regul . Co. Ltd. West Droyton, Middlesex 


~ ob20 
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DUREX ABRASIVES LTD. wis’ to announce 
that as from June 4th, 1951, the name of the 
Company has been changed, and is now the 
MINNESOTA MINING & MANUFACTURING 
COMPANY LTD identification will be as 
before, except that the words ** Scotch Boy ' 
will be used instead of *’ Durex "’ as a prefix to 
the name of the material, e.g., ‘* Scotch Boy "’ 
Magnetic Recording Tape instead of *' Durex *’ 
Magnetic Recording Tape 


Existirg hign standards in the quality of the 
products will be maintained, the change is in 
name only 


SCOTCH BOY 


Manufactured by:— 


MINNESOTA MINING & MANUFACTURING COMPANY LTD 
167, STRAND - LONDON - W.C.2 . AND SLOUGH 


Marcu, 1952 


SUPREME PHIDELITY 


“ST MAGneTic PRODUCTS LTO EEE 


Sols { A gents jor 
Vessrs. Jorgen Schou. Denmark, 


' manufacturers of 
DISTANCE: TRANSFORMERS 


Full particulars of the extensive range 


Telecraft T.V. Aerials give the utmost 
in service and satisfaction and provide 
the most popular range on the market 
today There is a reliable TELECRAFT 
Aerial for every district—for any 


of standard-type JS-Transformers 
and Mu-metal shielded-type 
}>- Transformers 


distance orwarded on re juest 


* 


All types now available tor 
{ 


EARLY DELIVERY 


Sp al-ty pe Transformers 
Guaranteed 2 na ustomer’ 
years the famous 
FA22 Long Distance Trade enquiries invited 
Aerial is unsurpassed PHIDELITY MAGNETIC PRODUCTS LTD 
First class construc- 49 
tion and high sen- 65-66 Chancery Lane, London, W.C.2 (CHA 4342) 
sitivity. Built to stand 
up to all weather 
conditions. Seamless 
Steel Spreader, adjustable Steel Mast 
head Clamp to fit masts from liin. to 
jin. dia. Shock Absorber Reflector 


Mountings. The FA22 still leads for { iTY SALE 
value, durability and reliability. £5 176 
Telestrip '' room Aerial 15 0 
es 


Loft Aerial {1 5 0 & EXCHANGE Ltd. 


Type TS 50 H’’ chimney 
mounting, 7ft. mast é 0 
Type TS55 H"’ chimney “ 
mounting, 10ft. mast r6 Cf 93 94 FLEET STREET 
Type TS 25°: H "' mast mount- LONDON, E.C.4 (Ludgate Circus Phone : Central 939 
ing to fit 1 jin. to 3in. dia £3 10 . . 
Type FA 22 Long Distance to Can supply the following from stock :— 
fit ljin. to 3in. dia. mast £5 17 Leak TL/!2 amplifier with pre- 
Matching transformer 66 extra amp 36 ons. 
Rogers Baby de Luxe amplifier £17 10 
Acoustical Q.U.A.D. amplifier £35 0 
There is a TELECRAFT AERIAL for Decca corner horn speaker £21 10 
every contingency—indoors or out. Goodmans 12in. Audiom 
BETTER THAN ANY —CHEAPER speaker £8 12 
THAN MOST Decca 347'M 3 speed record 
Pe el pres player £19 19 
Decca 348 M walnut case 21 gns 
Connoisseur 2 speed gram 
motor £22 18 
Connoisseur superlight weight 
THORNTON HEATH, SURREY P.U. £10 0 8 
. . Decca XMS twin head P.U. 2 a 


epots —BIRMINGHAM SCOTTISH ENQUIRIES Send 25 of price with order Balance over !2 months 
. ~ LOUIS GRACE, 26 Langside 

BA tL. MANCHE " Place, Glasgow, 8.12. 

WORTHING Giffnock 2992 


© 4 t Heath 1|191-2-3 


Let us quote you our 
part exchange offer for your present equipment. 


from every 
point of view 


“Frequentite” is the most suitable insulating material for all high frequency 
applications. Seventeen years ago we introduced the first British-made 
low-loss ceramic, and consultation with us before finalising the design of 
new components is a wise precaution. 


STEATITE & PORCELAIN PRODUCTS LTD. 


Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport I1!. Telegrams: Steataing Stourport 


Makcn, 19° 


AMPLIFIERS SPEAKERS 
LEAK Point O BARKER WNatura 
Pre-amplifier producers 148 
Tuner Unit 1s0 

USTICA ' ;OODMAN'S * Audiom 

Tuner snit Sin 
BERRY'S 10 w S-valvs W.B. Con. Duplex 10in 
WILLIAMSON A maonents ir WHARFEDALE © Super SC‘ 
precision resisters os pecite? Super BCS AL 
” Golden " 10in 
THE Q-MAX B4 40 RECORD CHANGERS. Etc Super 12.CS AL 41S © 
TRANSMITTER PLESSEY Three Speed 41) i) 

@ A complete 40 watt Four Band Trans ONNOISSEUR Twin-speed @-MAX" CHASSIS CUTTERS in 12 
mitter for Phone or C.W motor 2 18 8 sizes from jin. to Ijin. (round) and tin 
Four Bands 80-40-20-10 metres at the Pick-up with two heads 410 © S&S (square). Prices from 106 to 326 each 
turn of a single switch 


40 rates CoW., 35 watts Phone tolTHE “LINCOLN '’ OSCILLATOR COIL] MAGNETIC TAPE RECORDING 


Final 


eeeeedcweese 


Built-in Modulator and Power Pack as = am ee oe ae We have carried out considerable development 
Provision for low impedance input from 4 beeps siemalll west: on’ thle gralect, ond sh enelt.el oot 
aV.F.O experience may be had on request. Send for 
The whole completely housed in attrac 

tive black crackie-finished steel cabinet \ nbered r tains full details of amplifier kits, tape desks 
19in. x 10in x 9 n ect 


List MTRI (3d. in stamps, please), which con 


accessories, etc., but, better still, call in for a 


PRICE 


bdie demonstration and a chat on this absorbing 
£75 complete packing 64 


subject 


9 
Q-MAX MODEL GDO! 
DIP OSCILLATOR is an ideal instrum t 
he dete natio of tuned circuit resonant 
equency nemitters without applica 
{ termination of co 


ita ane SHORT WAVE) LTD. 


ove sin 


% ans. with one col 125 nIGH HOLBORN, LONDON, W.C1 


TEL.: HOLBORN 623! 


\ fhete San 


BUILDING THE 
“WILLIAMSON” ? 


if so, we have in stock all the specified 
components to make this superlative 
amplifier 


Partridge Mains Output Transformers 
Partridge Chokes 

T.C.C, Condensers 

High Stability Resistors, | 


ewel-tipped needle 
k-ups 


ewel-tipped needle! Matched valves 


ps 


Precision Condensers, | 


ewe'l-t pped needle in fact “the works "" 
PRICES - ey arenes 
4 4 ee Bend Trailer :ewe 
de , 


DETAILED PRICE LIST OF ALL COMPONENTS 
atid Sapphire” need AVAILABLE ON REQUEST 


All 8. G. Brown Precision Sapphire Needies are protectively 

mounted on « useful double-sided stroboscope (78 and TELE-RADIO (1943) LTD 
33) rpm.) An instructive and interesting Brochure with - 
many useful hints on obtaining better reproduction, gladly 


Rate 00 cbtsining beteer repremestion, 177 EDGWARE ROAD, LONDON, w.2 


Phone: PAD. 5606 Shop Hours 
PAD. 6/16 Mon-Sat. 9am. —6 p.m 


6 brown 11d, = aay pi Thursday 9 am.—! p.r 


lype FSK.2 for frequency shift keying a 
is designed for conversion of any stable 


conventional Communications transm 


tor frequency shift operatio 


Frequency Shift Equipment 


lype FSY.7 1s for dua 
diversity frequency shift 
reception, and provides 
indication on a cathode 
tube of the correct tuning 
nt of the receivers when 

¢ transmission ts being 
keyed. Other models are 
available for single receiver 


reception 


1) these units can be fitted 
Station engineers, any 
odification of radio equipmen 


ed being only of a minor nature, 


AUTOMATIC TELEPHONE & ELECTRIC CO. LTD. 


RADIO AND TRANSMISSION DIVISION 


STROWGER HOUSE. ARUNDEL STREET. LONDON, W.¢ 

Telephone: TEMple Bar 9262 Cablegrams : Strowgerex, London 
a 

AL. 16221-BX107 


For 


IMMEDIATE DELIVERY 


From 


OUR LARGE STOCKS 


__ RESISTORS 
ND and HIGH STABILITY, 
1 2 watt Ail values up to 
eg 


> watt standard Car Sup 


CAPACITORS 


r 


a, Tubular and Ceramic 


SWITCHES 


YAXLEY. OAK, ETC 


VARNISHED COTTON SLEEVING 
GLASS CARTRIDGE FUSES 


90 mA. to 10 amps 


LAMINATIONS 


40. Also many other types 


VOLUME CONTROLS 


and WIRE 


nm stock 


“PLUGS. AND SOCKETS 


» & LEE, BULGIN, ETC 


_ TRIMMERS 


MER apacities from 5 t 


“WIRES 


VERED, REGENERATED 


VALVE "HOLDERS 


amid Large selection 


NUTS, BOLTS, WASHERS, P.K. SCREWS, 
RIVETS, EYELETS, SOLDER TAGS, 
GROMMETS, ETC 


Many other lines including ex-government com- 
ponents in stock All enquiries dealt with 
individually, but regret no lists are issued. 


TRA NTER OPEN 
9.30 7 0 MONDAY TO FRIDAY 


The demand of Industry for our trained 
tudents is still greater than we can supply 

and is likely to remain so for many years 
We offer : 

FULL TIME DAY COURSE 
1 year course in Principles and Practice of 
Radio and Television 
Next Course commences 15th April 
Write for FREE BROCHURES giving 
details of the above, of our 3-year course, 
and of others. 

E.M ‘ INSTITUTES—the only college 


part o eat industry. 


E ML INSTITUTES (gam 


DEPT 15A), 10 PEMBRIDGE SQUARE, COLUMBIA 
LONDON, W.2. TEL.: BAYSWATER 5131 2 ETC 


WHOLES Al MANUFACTURERS’ 
_AND EXPORT ENQUIRIES ONLY 


RADIO TRADERS LTD. 


23, WARDOUR ST. 
LONDON, W.1. 


ARTHURS HAVE IT! 


LARGE STOCKS OF NEW VALVES 


TEST METERS IN STOCK 
AVvO TAYLOR” TEST METERS AND SIGNAL 
GENERATORS 

Leak Point One Amplifiers 

Leak Preamplifiers 

Leak Tuning Unit 

Chapman Tuning Units 

Crystal and Moving Coi! Micrephones 

Decca Replacerment Heads and P ckups 

Goodman's Axiom (50 Speakers 

Partridge Output Transform ors 
Witliamson Amplifiers 

( 1035 

| 1049 


LATEST VALVE MANUALS 
MULLARD, OSRAM & BRIMAR No. 4.5 - each. 
MAZDA 2.- each. 
TELEVISION SETS WIRE AND TAPE RECORDERS 
ALWAYS iN STOCK 


Goods offered subject to price alterations and being unsold 


Cossor Double Beam Oscilloscope 


EST 
i919 


pears’ ARTHUR GRAY. LTD. first 
OUR ONLY ADDRESS: Gray House, 
150-152 Charing Cross Road, London, W. C.2 


TEMe 4 4765 write 
ret BGRAMS—* TELEGRAY WESTCENT LONDON 
ABLES." TELEGRAY ONDON 


IO-AMPS 250V AC/DC | DELIVERY _ CLASSH2 COMPONENT 
DOUBLE POLE ON/OFF IMMEDIATE ~ Rcs/15! 


ATTENUATORS - FADERS - SWITCHES - WIREWOUND POTENTIOMETERS - PLUGS 
AND SOCKETS - WIREWOUND RESISTORS - HIGH STABILITY CARBON RESISTORS 
KNOBS DIALS AND POINTERS - TERMINALS 


__——PAINTON - 


* a. ) 
Ip, thaw Z lon ae 


4) 2516 


ae 


scorkshop 
in vour 
pocket! 


THE TELEV N AN 
RADI f ‘ 
MASTER TRIMMER k 


ntains 


1 End Trimmer 
1 Side Trimmer 


1 Vanley Switch Contact 
Ad) uster 


1 Lew Capacity Trimmer 


Exe 


J. &S. NEWMAN LTD. 


For critical analysis 


or routine production 


beer 


FURZEHILL LABORATORIES LIMITEC 
BOREHAM WOOD, HERTS TEL : ELStree 3940 


Wwisl®4-DORLEC 
CABINETS 


We HVE 
“Mow able 


te accgyt 


ORDERS 

for swmall 

ov Carge 

guanlilies to 

uny specified 
| tet of Peat Gauges 2 aro slonsed te snacunse the ope design 


1 Set or six Box Spanner: _— — yeh te pie Pisa to weleen 
trom | te 6 B.A. ade 7 geen 

| Set of four Spanners 
from 0 10 8 B.A 


ima to the limited s 
ta. tere ot 
mew TECHNICAL SALES OFFICE 


200, NEW KING'S RD.LONDON,S We 


sane HALLAM SLEIGH & CHESTON BT? 
00 HAMPSTEAD RO. N.WI WIDNEY WORKS -BimmENCHAM 4 
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uispeake 

istment 
ya mpa 
hasized s 
available 
heart of 
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playings even 
w of frequency range a 
acing distortion benefit fro 
e Bke’s 
r to deal with deficrencies 
conventional bass and trebie 
t the correction of room 
t dehciencies and once set nerd 
This xs a distinct advantage as 
ratuve test m which a programme 
ibilants was subdued by the t 
the variable-slope filter went 


if 


ecommended t 


e 
the trouble, whereas the conver tral { to t e eart 
T alone made appreciable incursion 
ao f 


wefore satisfactory suppress 


] t 1 I 

ictueved 

f gi AD ampliher and control umt can be co 
rec 1 to those who have discovered 


f the simpler tune controls. the wider 


iseful life 


an ve 


IF YOU 


“more o 


of records, and the settings 


used as a critenon of the 


in the has 


12 watts outp Now that there are some very good loud- 
at speakers about (especially on Corner Ribbon), 
mere frequency range in an amplifier can be 
more of a liability than an asset. The achievement of great 
bandwidth is quite easy with modern techniques, but it does 
seem a shame (and very unscientific) that all except the 
strongest willed must reach for the top cut knob to escape 
the nasty noises which intrude. Hence the switched frequency, 
variable slope filter which is one of the UNIQUE features 
of our QUAD amplifier : an arrangement which permits one 
to go “straight to the heart of the trouble” ‘“* Wireless 
World” page 372, October 1950), without removing all 
trace of treble response and producing the well known and 
professionally despised ‘‘ mellow tone.” 


would like to know how to get 
f the music and less of the noise’ 


as one of our Customers put it, write 


for the 


QUAD booklet now. 


COUOSTICAL 


HUN TINGCOON+: HUNTS Ter 36% 


Wrerir 


B.A. SCREWS, NUTS, WASHERS, ETC. 


Prices per grow 


ween neve 
ca 


468A 110, BBAI 10 
6 t 16. & 


PER HALF-GROSS. 
} € RH... Ro 
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i RE TANCE WIRES 
ated Bakelite and Ebonite 
EBONITE TUBES and ROD 
T GERMANIUM and 
DE 
PLE ASE 
Tra pplied 


POST RADIO SUPPLIES 
33, BOURNE GARDENS. 
LONDON, £.4 


sid 4688 & 


( ‘ON set 4 


“VIEW MASTER” 
CONSOLES 


~. £12.10.0 


£13.10.0 


; iS - extra 
2 NOT 


i. ASH pow N 


MAKE 


98, HERTFORD ROAD 
EDMONTON, N9 


SENSITIVE PANEL 
MOUNTING METERS 


stocked by M 
New xford treet 


All sizes available with MIRROR SCALE 
Ist Grade Accuracy 


BRITISH PHYSICAL) | LABORATORIES 
HOUSEBOAT WORKS’: |RADLETT - HERTS 


Telephone KADLETT 5674.5-6 


UN} 


ding Exporters of all types of Radio Receiving 
and Transmitting Tubes. Current Production and 
Ex-Government Surplus Special Purpose Tubes. 
Over SOO types in large quantities, available 
Ex-Stock. Suppliers to Foreign Governments, 
Airlines, etc 


Cc 


OF THE TYPES CARRIED 


6Ame &36 
6AQs 637 
638 


12K7GT ? 833 B33A 


ATP4 
AUS VUIII 


HALL ELECTRIC LTD 


89, CHARLOTTE ST. LONDON WI. 


soar 


© Ih Wort March, 19 


] ; 7 ,* i 
tA You eacon \WSTRUMENTS 
a 
® , 


Vik 


FSeg os 
~ 


Type M35 Thermaster 
4" Square 


Ne Temperatur 
Indicator 
/ he ( hoi é 
of leading pare 
elec fronic " : » 200° 
| 
equipment ang 
lesigners ~ ; 
i pa nounting . temperatur 
1) M ammeter, Mill ; ee - 
M it t r Voltmeter af , a 
availa \ ter for frequencies up t \ccura Sea 
A f nternal transformer ~ r 


. - ’ 1 
RI 4 rm oupil ange 


@ Write for Catalogue giving full details of the complete SIFAM rang. 
SIFAM ELECTRICAL INSTRUMENT CO. LTD., Leigh Court, Torquay. Telephone 4547 8. 


MODERN ELECTRICS LTD. 


164, Charing Cross Road, 
London, W.C.2 phone TEMple Bar 7587 6) ™ Y( 
Immediate delivery from stock t Yo 


tug t enq ' “ ned Prombt attention to post orders 


TAPE REC ORDERS RECORDING TAPE 
SOUNDMIRROR 
™ <69 0 <i) $ 0 
“79 tem “i 1s 0 
SIMPHONIC ™ ai is ® 
o ‘ Ot #0 0 
COPHONY BAIRD _ f art @ 
s8 S$ 6 . Boy <i is 0 
cos 5 0 aoo 
4 0846 6 
i 6 ( 
PICK-UPS AND MOTORS TEST GEAR 
AVO rye Y 
acos aun s| Mod 18. a9 10 0 THE LOWEST EVER | ai $3a¢ 17 ontose 
ao 34 as 5 0 CAPACITANCE OR A2 |) 74/13 02% 0.46 
£10 10 © ATTENUATION AM 73 06 1.5 O88 
DECCA é $ 4 a 0 0 


Band Signa IMMEDIATE |e 9 ‘ons faz: 0 


<3 0 0 T t 
:19 2 ci) 73 180) 25/036 
eo WV . <s0 0 0 DELIVERIES PC! 402 432) 34 oe 
‘ eter £40 0 0 SPECIALISTS 1M AlD SPACE: ct 63 173 320% 
PIFCO Ra ere ci 7 6 £8 C2 63171 215 044 


, r9 set 
DECCA MOTORS ARTICULATED CABLES 5/1 


C22, 55 1842.8 0.44 

Mae , 4314 4 ig TAYLOR TEST TRANSRADIO LTD ‘ 5.4 197 1.9 10.64 

14, Sand 787-34] GEAR IN STOCK AND AVA eppeaaenemeienam <2? 4-8 | 220, 2.4 [0.64 

PLESSEY }-spee SAE : a THGLAND 44 3522.4 1.03 
a c 
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ROTARY SOLENOLDS 
& CIRCUIT SELECTORS 


FTCHE N.S.F.-LEDEX ROTARY SOLENOID 
Li 4 compact, robust and efficient electro- 
mechanical which provides a _ powerful 
nap-action rotary movement of substantially con 
stant torque over the whole of the angular stroke 


device 


Che Rotary Solenoid was orginally developed in 
the United States during World War II-as the result 
of an urgent demand for a dependable bomb release 
with a high speed action. In the course of long and 
‘xtensive use in many types of American fighter and 
bomber aircraft, it proved itself capable of standing 
up to all the arduous working conditions imposed 
ipon it 


Evolution of the Rotary Solenoid was soon after- 
wards followed by the development of the LEDEX 
CIRCUIT SELECTOR, which employs the Rotary 
Solenoid in conjunction with OAK Switch sections 
Many thousands of these units have since been 
*mbodied in a wide range of equipment using 
remote control switching. 


In. arriving at the decision to manufacture 
LEDEX ROTARY SOLENOIDS and CIRCUT1 
SELECTORS in Great Britain, N.S.F. were inspired 
by the fact that the large quantities that have been 
produced in the United States have been giving 
reliable and efficient service over an extensive period 

Besides achieving success in bomb release 
mechanisms, the LEDEX ROTARY SOLENOID 

ubsequently been employed with great success 
aircraft and automobile radio equipment; sports- 


ground scoreboard totalisators; acc 
machines ; co-axial switch 
drives for television, tele-communications and radar; 
hydraulic valve operation; and auxiliary fuel tank 
selease apparatus on jet fighter planes 


We at N.S.F. ar these and 
all present applications of LEDEX ROTARY 
SOLENOIDS and CIRCUIT SELECTORS repre 
sent a very small percentage of the total potential 
uses in both the mechanical and electronic fields 
We therefore carnestly invite all Engineers who feel 
they could make use of these devices in any project 
they may have under development to contact us, 
in order that they may have full benefit of our 
accumulated 


ounting 
machine tool controls; 


confident that 


-xperience 


LIMITED 
Phone : 


London Office: 9 Stratford Place, W.! 


KEIGHLEY 
KEIGHLEY 42215. Grams: ENESEF, Keighley 


YORKS 


Phone Mayfair 4234 


MA sf 


THE 


Whartedale 


10 BRONZE Speaker 


WHARFEDALE WIRELESS WORKS 


BRADFORD ROAD, IDLE, BRADFORD, YORKS 


BRIERLEY DIAMOND MICROARMATURE PICK-UP 


2 Tr 


MAGNETIC TAPE RECORDER 


THERMIONIC PRODUCTS LTD. 


Morris House, Jermyn Street, S.W.1 


J. H. BRIERLEY Gramophones an 
BY TRADING ESTA 


a 


Routine Factory testing of 
toroidal cores 


. 
Technical Control —/ 2:0» nwwemerrel muvren 
The key to the consistent excellence cores by the Ferrometer 
of TELCON Magnetic and 


Special-purpose Alloys. 


a 


schnical control of production is an all-important factor in the manufacture of Telcon Metals 
tests and measurements are made at various stages in the course of production and the above 


tions show a few of the many routine examinations conducted in our well-equipped laboratories 
MAGNETIC ALLOYS—Mumetal, Radiometal, Rhometal, H.C.R., Permendur,R2799, 36/64, Dust. 


RESISTANCE ALLOYS—Pyromic, Calomic, Telcuman, Telconstan, Telconal 
SPECIAL ALLOYS—Thermostatic Bimetals 140, 400, 15, Telcoseal, Invar, Beryllium-Copper. 


THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO LTD 


WEAD OFFICE: 22 OLD BROAD STREET, LONDON, E.C.2 TELEPHONE: LONdon Wali 7104 
ENQUIRIES TO: TELCON WORKS, GREENWICH, LONDON, 5$.£.10 TELEPHONE: GREenwich 5791 


vo tee tomcat! D.C. OSCILLOSCOPES 


Model 1200 B Model 2000 
Pube dia : Dube dia 
brequency Response Frequency Response 
soos DC-100 Ke ...-. D.C-100 he/s 
Deflection Sensitivity 
7 mV /mm. 1mV/mm. 
lime Base 5¢/s-20 he /s ... d0 sees. 100 Khe/s 


ino ranges 


Write for specifications to 


INDUST RIAL LEC RONTCS 


99. GRAYS INN RD... LONDON, W.C.1 
Weight LB Ibs. Size 7" x. 8" 9" Telephone : Holborn 9873/4 
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‘VIBRATOR PACK’ ifi 
Amplifier 
k ARTH FREE Accepted as the most outstanding low priced amplifier 
4 4 


available in this Country, the Baby provides the 


£ Silent ad the Stars answer for the man of modest means who reaquires 


High Fidelity Reproduction 
Within its power limitations, which are entirely 


adequate for normal domestic use, its performance 


RADIO i matches the majority of high priced amplifiers on the 
RECEIVERS market 


TRANS keeping with al RD "' products the ‘* Baby "’ is 
MITTERS ndividually built by craftsmen, and represents the 
» tich le neh 

AMPLIFIERS i best ir British Workmanship 

Price, »mplete with pre-amplifier and engraved 
PUBLIC ~ sntrol panel £17 10.-. 
ADDRESS 
SYSTEMS A detailed specification will gladly be forwarded on 
SCIENTIFIC equest, and a demonstration may be heard at any time 
APPARATUS T Also obtainable in London from : Webb's Radio, The 
2 Gramophone Exchange, Tele-Radio, City Sale and 
EMERGENCY 
POWER Exchange and Holley's Radio Stores 

T " 

SvVeTEMsS Trade and Export enquiries invited 


ROGERS DEVELOPMENTS Co. 


Rodeveo WHouse,’’ 116 Blackheath Road 
GREENWICH, 8.E.10 


nvert iow voltage 
of power 
MASTERADIO LTD. 
LONDON, N.W.! 


Telephone TiDeway !723 
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DELIVERY FROM STOCK 


RADIO STORES MERE? EERE DRE 


WALKIE-TALKIE Transmitier and Gnesteer 
CHASSIS, Type 38 Mk. It 


FLUXMETERS Medel WY0023 
sted in three | (Owing to our large contract \ 


— a» 
" “we 


— 100-2, 000, and we are still able to supply 


PHILCO wcxai:.. SETS 


UNIVERSAL MAINS 


€ erbet receivers have ‘ 
verhauled at rk Ready f 
and GUARANTEED. We have 
the papr deoony all over t if 


‘ 
184 - ALL-WAVE TABLE MODEL 
norma : 1 : 
abinet 
formance 


TELE F. DESK TELEPHONE 
complete with Amplifier St6/- SS ee: MARCONI 


. abinet on! size 
wind eparate t al in res and fre scey é 
n uh “0 IF transforme and t De Luxe 8 VALVE 

: $5. 176 cont, Normal or dipate seials 1 ; MOTOR TUNING PRESS-BUTTON A\LL- 
110 ‘ MEDIUM ee. —— WAVE TABLE RADIO SUPERHET 

* Cathedral ] ‘ 
* atts fro ole and Sigh 

VIBRATORS and I pean a s t ¢ 7 . 

" WimA. Made by Electr 19 14 = 10in 


‘16 Plus 10/6 per 


Mallory, Type 650 
76 


Mallory, Type G629C 
76 


NEW TRANSMITTING AND 8.P. VALVES i > 
ATPs 9 1136..0/ 1200A..76 54 Acor 46 ko . 


WANTED GOOD USED or NEW EQUIPMENT 


AR88s - D.B. SCOPES - METERS and all 
URGENTLY kinds of TEST GEAR - CONVERTERS, etc. 


UNISELECTOR SWITCHES SIMPSON MOVING COIL Midget Volume Contrcis, ELECTRO-MAGNETIC COUNTERS 
‘ OHnM 26 FRESH CONSIGNMENT oust annwee 


Volume Controls, = iw , TT) eto 0.900 
23, (> 7 uM 1 
New Morse Keys , ‘ ALL EQUAL “ae - 
TO NEW. ke & 
moving Coil inserts, om 
an oa : NEW NIFE ACCUMULATORS 24 amy 
21 a, Ipin. dees rs for st! x4iul Pat 66 
Retary Converters, ! i m 
Dé tput 7 
ze xs WALKIE-TALKIE  Transmitter-Recerver , 
al pr x . 
21/6, carr. & ph , Type 48 Mkt . Grand now 
Ex-G.P.0. Plug and Jack 
2 %, , Xr wa 


TELESONIC 4-VALVE BATTERY PORTABLE 
Fixed Range Type YA4915 


Phosphor Grease Stranded 
0-3 and 0-30, with testing Aerial. 
point attached, %in. di 100ft. cx 66, ‘ 
22/6, p. & p. 1/ Garrard Motor, 12in. Turn- 
Tanney Hand Microphones, table and Magnetic Pick-up 
wit tch. 8/6,p.&p.1- | 96/s, carr ke 


The lete ¢ it, together itt 
All carriage charges relat We do « e | comprehensive instruction manual @O>4 | 10 
B.S ircel Ord © ne 


LONDUN CENTRAL RADIO STORES, 23 LISLE ST. (cerrard 2969) LONDON, W.C.2 


Closed Thursday 1 p.m. Open all day Saturday and weekdays 9 a.m. — 6 p.m. 
a ins 


| HIGH DUTY STEP 


FOR TELEVISION 
i, aeakaaenearel oe ee 


M 


Ferroxcubs 
rox the production of TV 
LINE OUTPUT TRANSFORMER CORES 


bk HI 


DEFLECTION COIL YOKES 
Mulia I RCA gforma 


leflectat colle w + In order to simplify assembly OTHER APPLICATIONS 


LINE ARITY AND PICTURE WIDTH CONTROLS 


A‘ 


sted yokes 


xtruded int 
a t arity andy 


$c!I 


PLEASE WRITE FOR FULL DETAILS 


fm) Mullard rerroxcuse 


MULLARD LIMITED CENTURY HOUSE SHAFTESSURY AVENUE LONDON w.c 
ue 


-—M. R. SUPPLIES Ltd.——,_— 
te: trom sloch ‘he following brand new or otherwise pertect) material All pice to-day there 


ei ediate desps 
TIONAL HP MOTORS 


a7 


is no better 


television 


PANEL HEATERS, 20 | 


DAMP-PROOF 


| | 
==) AMBASSADOR 


SANGAS T 


| MNIFE SWITCHES 


THERMOSTA & 


sé 


2. & 
HIGH DUTY RECTIFIER UNIT 
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AMBASSADOR RADIO & TELEVISION 
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M. R. SUPPLIES Ltd, 68 New Oxtord Street, London, W.C.1 


« Museum 2958 
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BRITISH PHYSICAL LABORATORIES 


HOUSEBOAT WORKS - RADLETT - HERTS - Telephone: RADIett 5674-5-6 


Recognised as the Most Reliable Valveholders 


BI 2A— Duodecal 


FOR CATHODE RAY TUBES 


Ref. No. B.12 U—moulded in Phenol-Formaldehyde with Polythene Cover 
B.i2U.I— , si - e without cover 


e Enquiries: —CYRIL FRENCH ATO., HIGH STREET, H TON Wie MIDDLESEX KIN. 2240 


“ 
urers’ Enquiries: —THE McMURDO INSTRUMENT CO T v TOP WORF ASHTEAD URREY 
ASHTEAD 340! 


EXCEPTIONAL OFFER 4 
(EXPORT ONLY) 


UNUSED U.S.A. RADAR EQUIPMENT 


TYPE S.Q All equipment s tropical packed 
TYPE S.G.A Complete range of Equipment, Stock and 
TYPE S.G.1 Tender Spares large stocks available 


A.M. RADAR EQUIPMENT 
TYPE H2S Reconditioned with ALD ert:ficates 


NSTALLATION AND MAINTENANCE SERVICE AVAILABLE 


SALWAY MORGAN & CO. LTD. 
evowe es.ee-es?, DOQOQLE DORSET 


~ 


ETA TOOL CO -towards perfection- 
CEE <8 LOWTHER:- 


MANUFACTURERS OF 


AUTOMATIC AND HAND | LUNERS 
COIL WINDING AMPLIFIERS 


MACHINES WHISTLE FILTERS 


a lah a at CORRECTORS 
NEW MACHINE for LAYER 
\W INDING rs " ip to 12 lone = ete.. ete. 


and 1 Letest list now available, 


copy gladly sent upon request. 


THE LOWTHER MANUFACTURING (0. 


(The Laboratory Production Un 


29A WELFORD ROAD LEICESTER 


Lowther House, St. Mark’s Road, Bromley 
Kent RAV. 5225 


FOR AERIAL NEWS AND VIEWS 


Why the 'X’... : 


Researct 


the ** Antex 


Middlesbrougt 


There is a 
model suitable 
for ewery 
location. Full 
details in 
leaflet No 
Eso W sent 
on request 


Other 
Antiference 
Aerials 


Element 
< also 


ANTIFERENCE LIMITED 67 BRYANSTON ST LONDON w.l 


XFW30 is the 
first of a new series 
of very small, flat sub 
miniature valves o 
Beam Tetrode con 


struction 


‘ 


The maximum cross 
section s only 8mm 
by ¢mm. and the nor- 
mal filament current 
s 12k mA 


hese features in con 
unction with the high 
efficiency of the 
XFW30 permit still 
greater scope to the 
designer of the most 
modern hearing aids 
and other smai! elec 
tronic equipment 


TYPICAL OPERATION 


0.625v 
Filament I2imA 
H.T. Supply Voltage 22}v 
Anode Load I to 2M) 
Screen Resistance 3M: 
Stage Gair 32 


\VAc— 


THE SCIENTIFIC 


VALVE 


Filament Voltage 


Current 


=— 
= 


MADE 
GREENHILi CRESCENT, 
HARROW-ON-THE-HILL, MIDDLESEX 
HARrow 2655 


Telephone 
} 


1952 


RADIO SUPPL : CO Hp ac ahem 
Post Terms C.W.O. or C.0.D. £3. Open to callers 92.m. to $.30p.m 
No C.0.D. under £1 15 WELLINGTON ST. LEEDS! Saturdays until 1p.m 

R.S.C. MAINS TRANSFORMERS 


Fully Guaranteed, in erieaved, and impregnated. Primaries 200-230-250". 50c%. Screened 


TOP SHROUDED, DROP THROUGH i: 76 0.44 
a.¢ i4tt 634 3a 10101 56 
" tt 4a 169 : 
it CHARGER TRANSFORMERS 
, with 200-23 y 
, ? . a “19 
, + 6a.219 4.9 
, » 3 ¥ ia 
SMOOTHING CHOKES 
é r z ait 4 4°g4g va at 
RECEIVER CHASSIS 
4 : 
CLAMPED UPRIGHT MOUNTIN E h. 3 tI 6-8 
‘ ‘ : T , 50 } ‘ AMPLIFIER CHASSIS 
‘4 ea 5-4 
AUTO TRANSFORMERS Zyin 
wat 2 230-2 MISC 
+ acntnceag, ge ihe pale + lige hr 
é 4a : ourTeur ‘TRANSFORMERS 
FULLY SHROUDED, UPRIGHT Midget Battery, | 


iw., 49; 

3 2. 69 
LECTROLYTICS T 
1:8 + 2,3 
i 24 fd 350 v 211 
6 2-12 mfd.. 350 v., 3/3 
3:3 , 


E 
' 
2 
4 
$ 


FULL RANGE ‘OF STANDARD ‘Com. 

PONENTS AVAILABLE AT KEEN 

to} 5 ohms speake ALL GOODS GUARANTEED 

PM oe All 2 AND NEW UNLESS OTHERWISE 

t 4it;8 iat STATED. QUANTITY QUOTATIONS 

oe. SPEAKERS 3 hrr fie é GIVEN FOR STANDARD TYPES OR 

’ SPECIAL MAINS TRANS. S.A.E. PLEASE 
FILAMENT TRANSFORMERS SATTERY CHARGER KITS WITH ALL EN QUIRIES. FULL STOCK 
a ? dy T urge a 6 v we t LIST 4d. SPECIAL LIST FOR TRADE, 4d 


Dept. W.W 
R.C.A TRANSMITTER vases. 
US , “ 18 TOTTENHAM 

ok ‘ c aalak Gaal ; COURT ROAD, 
TUBE LINE UP 7 buffer LONDON, W.<. 
1 PA 80 PP Y 4 ° 


A rectifie trols T MUSeum 2453 4539 
e we t t 350 t 


age f f 2-2 pH v ty-Friday 9 } sturday 9 — 


RELAYS 


me D.C. COIL sonagaedhipaine 


3,000 TYPES: 902) to 80,000; 
600 TYPES : 0.41) to 9,200 


‘ ALSO LARGE STOCKS OF 
ET41% SPARES WwW rge » : DOUBLE & TRIPLEWOUND 
‘ essentia nan spare P . AND SLUGGED COILS 


re SIVERS ARssO and LF 


or | : CONTACTS 


~N 3,000 TYPES : up to 8 sets 
T for and at. ea” 
COMPLE e sevs c nysTALs AND COILS ee A 600 TYPES : up to 4 sets. 
3,000 TYPES : Make (M), Break (8 
TELESCOPIC CAR AERIAL, 7 t eld 1 Y v Twin-platinum, Dome 
is i 2 Tungsten (5 ame 
ver (8 amp.) hange 
EVERSHEO AND VIGNOLL BRIDGE MEGGERS, 250 . ver n all buc Tungsten : Make 
Qi ea K Before-Break (K n Twin-silver a 
Twin-pla 
Bcéi0 PA COILS 
y 600 TYPES M), (B) and 


Twin-silver and Twin-platinum 


McELROY-ADAMS MFG. GROUP LTD. Mpg) srecias 


High resistance slugged coils 
4 0,000 HMS with I” 
46, GREYHOUND ROAD, LONDON. Ww.6 v4 available : si 


Wo 


FOR HIGH-FREQUENCY INSULATION 


ed by our “FREQUELEX 
oO K.W. Radio Transmitter 
s where Rods made to close 


manufacture of Ceramic Rods and Tubes of 
veral classes of materials over wid 
Principal Materials ar - 
|. Porcelain for general insulation. 
2. Frequelex for High Frequency insulation. 
3. Permalex and Templex for Capacitors. 
legr f accuracy depends on the size of the 
Du ut the standard degree of accuracy 
e Inter Service Component Manu 
’anel R Specification embodied 
Frequency Ceramics 
n request 


k ip to 44° long and 14” square are used 
] 1 


63 Bullers LOW LOSS CERAMICS 


BULLERS LIMITED, 6 Laurence Pountney Hill, E.C.4. Phone: MANsion House 9971 (3 lines) Grams: Bullers, Cannon, London 


' 
' 
| 
; 


REFLECTOGRAPH 


MAGNETIC TAPE RECORDER DECK 


—for easiest operation and truest reproduction! 


Robust mechanical construction keeps the 
unit vibration-free. Entire absence of \< pi 
“wow” and “flutter”. No background  JApg THRER! ‘ 
hum. Choice of two or three heads. Two — i I aa 
recording tracks—side by side. Three nigh aonlt ts 
motors Tape speeds: 3}” and 7}” per simpler ? 
second. Playing time 60 mins. per track at 

33” per second; 30 mins. per track at 7}° 

per second. Rewind time : 1} minutes 


Price £36 RETAIL 


Trade Enquiries Invited 


_— _——s LESS THAN on™ 
ee eS, 
A —. =e Nay 


Write today for full details and trade terms 


RUDMAN, DARLINGTON & CO. LTD. 
Clyde Works, Litchfield Road Wednesfield, Staffs. 


AT AUDIO FREQUENCY 
P 0 W E R FOR INDUSTRY & RESEARCH 
THE SAVAGE MARK II KILOWATT AMPLIFIER 


PACTS TO (MPRESS: 
@a 


Ask 


~ : 2 
FEATURES SPECIFICATION 
7 WEGATIVE FEEDBACK OVER 3-STAGES OUTPUT : 1,000 watts, AF 

NO ELECTROLYTIC CONDENSERS ARE USED DISTORTION : 0.6. at 1,000 cs 


ALL VALVES ACCESSIBLE FROM FRONT OF NOISE LEVEL 70 48 
OUTPUT REGULATION: 9.0 0.8 68 


RACK 
UNIQUE CONSTRUCTION ENSURES QUICK 
" SENSITIVITY : 0.09 V at 600 ohms 


ACCESS TO ALL WIRING 


FREQUENCY CHARACTERISTIC 


+ 


e «we veces > a 


FREQUENCY cE 


SAVAGE LIMITED 


N L, PHONE INDON 


PUl IN MINIATURE 
iu INSTRUMENTS 


MOVING COII 
PTHERMO-COUPLE 
RECTIFIER 


Small round, square or 
rectangular pattern instru 
ments for flush mounting 
or as round projecting 
types 

Available as Micro 


; ammeters, Milli-ammeters, 
BUILD WITH OUR HANDSOME Ammeters ee 
HOME CONSTRUCTION UNITS! || a a 


Supplied in four sizes 2 


24°, 34° and 3} 
Our catalogue giving scale 


zes and prices will be 


yn request 


MIP 


RODING LABORATORIES (Dept. ww) | MEASURING INSTRUMENTS PULLIN) LTD 


694 LEA BRIDGE ROAD, LONDON, E€.10. | 
Ele W orks, BW , s Acton, Lond W.3. Phone: ACOrn 4651 


| i . . 7 ’ 
GOODSELL SOUN 
x > 4 a - I . a 


\ NEW 


WILLIAMSON AMPLIFIER - - TYPE GW.12 

to Goodsell’s full quality specification: 

*& 12 watts output at 0.1 distortion. 

%*& Paper Condensers on H.T. supply line. 

*% Double Power Supply. 

*& impregnated grid coupling condensers. 
PRICE £29-0-0 


SERIES S.P.  ‘PRE-SELECTIVE’ TUNER UNITS 
with or without R.F. stage, panel illustrated. 


H& VARIABLE SELECTIVITY %& 3 STATION CONTROL 
PRICE from £10 - 10-0 plus tax 


WIDE RANGE 4 STAGE CONTROL UNIT WITH OR 
WITHOUT PRE-AMPLIFIER FROM £7 - 10 - 0 


OTHER AMPLIFIERS FROM £15 - 15-0 UPWARDS 


MILNES 


enter the high fidelity L.S. field with their TRUPRO 
DUCERS. New and sensational features include :- 
*& Hexagonal speech coilusedonanewclaw principle. 
* Speech coil 4 the normal weight: 
%* No spider, as such, suspension and centring by 
six glass cords. 

* Flux density 17,000 lines per sg. cm. 
* Frequency response from 25 to 16,000 c.p.s. 

PRICE 12" UNITS €15- 15-0 

10° UNITS £14- 14-0 


B.K. PARTNERS LTD., 229 REGENT ST. 


LONDON, W.1. Telephone REGENT 1267 


| 
DISTRIBUTORS FOR GOODSELL SOUND & MILNES TRUPRODUCER 


WE ARE APPOINTING AGENTS THROUGHOUT 
GT. BRITAIN AND WELCOME TRADE ENQUIRIES 


Flying Machine ! 
It looked like nothing on earth, 
so perhaps it was natural 
that it should rise, if a little 
uncertainly, into the skies, 
Remember those early days of 
aircraft - when men had little 
more than faith...and an idea? 
Parmeko, young then, have 
grown too, in faith, ideas, and 
experience. Parmeko 
transformers in control systems 
and instruments have 


strengthened pilots' hands for 


nearly three decades, 


PARMEKO 0/ LEICESTER 


rs of Transformers for the Electronic and kvectrical Industries & 


rHe LEAP oF 


EVERY CiRCUIT 


s Transformer, which, like 
man heart must keep the lifeblood 
evenly and constantly under both 
and abnormal conditions 


POTTED COMPOUND FILLED 
TRANSFORMERS AND CHOKES 


manufactured by WODEN have been designed 

! ich a purpose, and for this reason 
they have been standardized by many leading 
Radio, Television and Electronic manufacturers 
and also Government Research Departments 
Their choice is only made after exhaustive 
tests for accuracy and reliability To merit 
this confidence, there is a constant need to 
provide components of the highest quality and 
our ample research and testing facilities en- 
sure continued progress in this direction 


WODEN TRANSFORMER CO. LTD. 


MOxXLEY ROAD ; 


BILSTON 
TELEPHONE: 


© 


' 
ae Sal 


SIGNAL GENERATOR TYPE 10. 100 Kc/s-100 Mc/s 
Price £7 .10.0 


HOMELAB INSTRUMENTS LTD., 
68a, COBDEN ROAD, LONDON, E.!! 


e 


STAFFS. 
BILSTON 41959 


tT) 


TELEVISION 


ong distance viewers is vastly improved 

with the ENC ER WE T type AC 3 Pre-Amplifier 

fication j st stage neutralised triod 
ode The optimur 
ntained power supp 
ference filter. Prix 


Fringe 


The spec 
athode coupled 


Leaflets, etc 


4 for Holme Moss Londor 
Id/London, e¢€ [ 
n with absence of 
Price complete 
ntained power supply unit, 1S gns. Leaf 


SPENCER-WEST 
QUAY WORKS, GT. YARMOUTH 


Phone : Gt. Yarmouth 3009 


RELAYS 


AND 


KEY SWITCHES 


LARGEST EX-GOVT. STOCK 
IN GT. BRITAIN 


Types 600-3000 Relays—Siemens High Speed 
Also A.C. 400 volts 50 cycles 


witche Telephone Switch-bo elephone Component 


iets — Severament Contractors 


JACK DAVIS (RELAYS) LTD. (wert w, 
36 PERCY STREET, LONDON, W.I 


Phones : MUSeum 7960 LANgham 482! 


Wiretess Wort 


FRE! 


The opporluniliy of a a demonstration of the $i 


Tape Recorder / 


AN ULTRASONIC SOLDERING Li 


Can be used for soldering 
aluminium, and other metals 
that form refractory ovrides 


soldering metals that form refractory oxides has 1 


loped by Mullard Ltd., destroys oxide film 
nd provides a “clean ’’ metallic surface. 
fect soldering of aluminium, and other metals, cant 
hout scraping or brushing molten metals. Standard 
ed. And no flux is needed 
amplifier supplies the ultrasonic power. Two contr 
trigger switch, ensure simplicity of operation Unehil 
without discomfort, since the ultras 
used is inauc dib 


frequency 

. to the human ear. Full is 
formation aboutthe Mullard 
Ultrasonic Soldering Iron 


the only commercial mod 
in the world — is availa! 
on request 


Apparat 


NORTHERN AGENT: 


The “Mullard Ultrasonic Soldering SCOTTISH AGENT | Land 


Iron and Amplifier. The unit operates 
from A.C, mains and is robustly made 
to suit workshop conditions. 


Mullard Ltd. 


The soldering iron has a nickel silver bit driven 
by a magnetostriction transducer. The trans- 
ducer is arranged to run at its natural resonant 
frequency by a feed-back system. A conventional 
low voltage winding heats the soldering bit. 


Mullard © == 


MIDLAND AGENT : Hadley 
Speight & 


Equipment Division, Century House 
London, W.C.2. Telephone 


POTENTIOMETRIC 


anchester, j 


“over > eet, \iasgow 


Shaftesbury Avenue, 
GEReard 7777 


4 IRE v MARCH, 1982 


¥ 
T Vw iY Vr 7 j ™ Ty ¥ f Qotetelyiedeta tel betacoheabgieteia th Ale 
| : | R S | A ( 7 Al IN « Hereis Your Two-ValveTranslator 
w% 1948 We gave you wire recording utilising a gramophone moto 
® 1949 We gave you talking books for the blind 
% 1950 We gave you tape recording utilising a gramophone motor 
w% 1952 We give you now for the FIRST TIME in MAGNETIC RECORDING 


A Twe-Valve Translator 


ve j i rw t ipersedes 
stly amplifiers and save eedie x pense This unique translator wi 
etically record from any fr rot t r pick-up mis unique transiator 
tw witt t electrical connectior 
t w playback into busines 
a 


ess relay systems 


quency outlet so that any rad 
5 metres can t t the output to greater volume if 
fesired This w € e T VALVE TRANSLATOR HASSIS cost 
nly €12 10 - ready for use on 230 ther voltages to ordet 
The Diamond Tape Recor - F ayback a ase 
" , Dictior ' Bandeau Type 7 6 pa uy 
‘ a : pa : ; 
a Cassette Type 30 
wa heads < 


e ILF %066 


DISTRIBUTORS FOR JUDGE INDUSTRIES 
ARK RADIO OF MANOR PARK 783 ROMFORD ROAD, LONDON. £12 


NEON |GEAEPROD 
Suiea 250 V 


A.F.BULGIN tco.wo 


BYEPASS 80. BARKING, ESSEX 


THE WORLD'S GREATEST BOOKSHOP 


4 * FOR BOOKS? 


Stock of over 3 million volumes 
New 7 idhand and rare 


every subiect | urge Technic 


or 


UD 


ELECTRONIC INSTRUMENTS LTD [ios ceretesie 


17. PARADISE ROAD RICHMOND SURREY ENGLAND ® 


NS Ne Nf Nf NSS NS IS dS 


VITAVOX 


LOUDSPEAKERS AND MICROPHONES 


ae 


RRS 
ee 


wo”, 


. . for solving sound problems 


/ 


Rie 


Phe VITAVOX range ot microphones, loudspeakers 


ind reproducers is sufficiently wide in its scope to 


meet all practical requirements in the field of sound 


a 


eproduction. Thus the solution to your sound 


A 


problem is primarily the selection of the right 


Vitavox model to meet your specific needs and the 


ape 


manufacturers will be pleased to assist you by 


ending full details of Vitavox products on request 


Specify VITAVOX 


VITAVOX LIMITED, WESTMORELAND ROAT 
LONDON, N.W.9 


OLindale 


RAAL 


mk 


one 


_ 


ROADCASTER C242 
sappHire Pick-uP JIEEDLE 


No. | No, 2 


TRAILER ‘or use with heavy STRAIGHT ior use witt LIGHTWEIGHT tor use with 
magnetic pick-up standard or crystal pick-ur miniature pick-up 


AS USED FOR BROADCASTING 


OBTAINABLE FROM ALL MUSIC & RADIO DEALERS 


™ 


BROADCASTER RADIO SUPPLIES LTD., 112-114-116 Old Street, London, B.C 1 


Telephon CLErkemwe li 2133- Telegram = Piusagram, Cent, London 


MIGH VOLTAGE 


Price 


26} 


METER 


0-15 
Model P.O15S 
SPECIFICATIONS 


0-5, 0-1C, 0 


Positive 


Voltage Range 
Polarity 

Loading : 50 Micro 
Scale: nches 
Dimensions 8” wide 
Insulation 25 KV 
Finish 


srey enamel and chromium 


PRICE 18 GUINEAS 
High Voltage Probe — 106 extra 
30 KV. D.C. in three steps, with polarity revers 
rom ground. OFF position of switch locks meter movemer 
Guineas 


lable dire 


TELEONICS 


EARLS COURT 


(COMMUNICATIONS) 


LTD. 
ROAD, 


FROD 


LONDON, S.W.5 


ther 


rryyreyyy 


URGENTLY 


REQUIRED 


THE FOLLOWING EQUIPMENT 


IN ANY CONDITION 


FREQUENCY METERS 


AMERICAN TEST SETS 
‘A sa 


RECEIVERS 


ARSB8D spare 


ALSO 
BRIDGES 
VA. 1ACS 


IMPEDANCE OR UNIVERSAL 
OSCILLOSCOPES, « @" METERS, 
UTPUT METERS, ETC 


Please write phone, giving price, 


ditior 


ELM ELECTRIC co., 
175, UXBRIDGE RD., HANWELL, W.7 


EALing 0779 


POLYTHENE 
H. F. EQUIPMENT 


(AMBYTHENE BRAND 
COIL FORMERS 
CHOKES 
STAND-OFFS 
FEED-THROUCHS 


Send for Particulars and Samples 


AMPLEX APPLIANCES (KENT) LTD. 
1? DARTMOUTH ROAD, HAYES, BROMLEY, KENT 


PRATTS RADIO 
| 1070 Harrow Road, London, N.W.10 


(Nr. SCRUBBS LANE) Tel.: LADbroke 1734 
~ AMPLIFIERS 


ao*¢¢ 


MODEL ACIOE £1076 


MODEL AC1OE 
£1076. MODEL ACISE 

£155-. MODEL 
AC3ZE “* 
£18 18 
MODEL U10E ‘ 


£12196 


< Ma 

ae Mik MODEL AC&C 
. t “ Out 
£10 10/-. MODEL aca . 
#5 15 - 
. . al Mikes. 105 - 
P.M. spee 8 £6. . 

*| £690 6 & 2- 
Au amps captor se and ready tor us 


CAPACITANCE 


Our Silvered Mica Capacitors are mass produced 
to precision standards. Electrical characteristics 
which have previously been specified for labora- 
tory standards are now a feature of a component 
which we produce by the million 


Reliability is the key word of our inspection 
methods which are based on statistical control 
in addition to the comprehensive application ot 
modern electronic instruments. Quality con- 
trol of this nature can only be performed by 
a specialist manufacturer who has carefully 
collected and analysed the production results of 
many millions of units over a period of years 


STABILITY RADIO COMPONENTS LTD 


COMMERCE ESTATE WOODFORD AVENUt 
LONDON E.18 


[mportant 
| Receiver... 


( 


| 
cae 
xtensive Redifon range of communications radi um the 
s fixed frequency, single channel receiver covering 2 to 20 Me « 
rveta yntrolled oscillater and other special features make this tl 
inattended receiver tor pomt-to-pomt and ground-to-air channe!|- 
} 


»s full remote contro! facilities Specialised applications o 


lude monitoring, diversity reception or frequency shift 


Redifon range includes ME. HE and VHE transmitter 
radio telephones, navigational aids, AF amplifying system 
sther electronic equipme nt I nquiries tor single units of complete 
neluding aerials, masts, power supply 


land line amplifier- 
ntrols and other apparatus are welcome 


S.W.18 


ANdyke 7258) 


REDIFON LI 


RE 


Fr KA 


MITED,. BROOMHILL ROAD, WANDSWORTH, 


ATI 


for Tape 
and Wire 


Recorders 


PANREK, 28 NEW BOND STREET, 


Tape Machines for Domestic Use 
Simphon rR 2b Cliftor 


M.S.S Excel Magnegrap! 


Wire Recorders for Domestic Use 
Wirek B Wirck B Wireck A 
Office Machines 

Retalk Dictab 

Tapes 

G.E.A 

E.M.1 

Wires 

Boosev & Hawk 

Tophet M High 


Microphones 


Magnetophon B.A.S.F. Record- 
ing Tape Finest quality 
available. 400 yard spools 45 -d. 


es 
LONDON, W.1 MAY 3903 


The Latest 
“CLIFTON” 1952 


MAGNETIC TAPE 
RECORDING MACHINE 


incorporating 
@ Mag Eye 

@ impr 

@ Speed 

@ P| 

@ Res 


PRICE 


£55-10-0 


nquiries tf 


PANREK 


ND STREET 


A MINIATURE MAGNETIC 
LIGHTWEIGHT EARPHONE 


x £4 Earpho 
Jeveloped for 
g machines 
ents and hearing 
hiy sensitive 
re receiver 


resistances 


prequency 100. 
diameter 835 


AM “ALNOX uD 


2 Bentinck Street London 


‘TRANSFORMERS 
COILS 
‘CHOKES 


sPECIAL 
FINE WIRE re 


MINIAT t EAF AID TRANSFORMERS. PICK 
AN NSTRUMENT 
RADIOMENDERS LTD : 

123-5-7 PARCHMORE ROAD THORNTON HEATH, SURREY : 


ULTRA GEN USING 1-4v VALVES—PROPERLY 


No I The Ultra ‘““Twin"’ is a portable for use DC main ron batteries. The four 
: valves (plus metal rectifier) are 1 miniatures whose filament voltage is obtained 
from the smoothed HT supply. Animportant de requirement is that the filamer 
voltage must be maintained tar t nt in the interest of the 
much easier said than done 

arise when the mains input 10rT rectifie it l om, say, 230v A 

HT voltage would decrease on 
as much as 2 This change 
mains variation that has 
more than could be tolerated 
ity for complicated switching 


HT between A.C. and D.C. mains AT 3" 
= 


VA-ovVA0-@ 


neers have designed a circuit suct » e 


I jency on A.C. mains is 
lue which compensates for the 
which occurs when the set is used on 
See resistance R in the diagran 
the HT voltage and filament voltage 
od substantially constant at the correct 
hanging over from A.C. to D.C. mains 
need for switching. 
+?) 


ie outstanding features of the 
portable that has made it about the 
ar receiver for many years past 


ULTRA ELECTRIC LIMITED 
WESTERN AVENUE ACTON W.3 


UNITED INSULATOR CO. LID. OAKCROFT . TOLWORTH + SURBITON - SURREY 


TELEPHONE ELMBRIDGE 24) CABLES CAL ANES 


LAC MANUFACTURERS OF LOUDSPEAKERS * CHOKES 


— a, a TRANSFORMERS + TELEVISION FOCUS UNITS * ION TRAPS 


ELECTRO ACOUSTIC INDUSTRIES LTD 


STAMFORD WORKS BROAD LAWE TOTTENHAM, NES TEL: STAmford Hill 5606-8 


a —we € Mamphonic 


in St. Paul's Cathedral 


Articles appearmmg in the Wireless 
EXHIBITION - 1 a Smt 


D.S.R. EQUIPMENT AND 


\ r LINE SOURCE LOUDSPEAKERS 

- FURNISHERS [il gear 
Ae Cathedral. We are pleased to announce 

We 


that this equipment is 


NOW AVAILABLE FOR 


cook GENERAL DISTRIBUTION 


NEW 
CHARLES COOKS Furnishing Stores, Ltd COLLOIDAL SILVER 
SHOWROOMS OPPOSITE OLYMPIA PR EPARATIONS 


71 HAMMERSMITH ROAD, WEST KENSINGTON, LONDON, W.14. 


ham 008 ° 
ham 0084 Mica and Ceramic Condensers 


Full details and samples from :- 
FACTICE & CHEMICAL SUPPLIES LTD. 
4 Lloyds Avenue, London, E.C.3 


ROYal 1762 


Qualtape Magnetic Tape Recorder 


IMPROVED DESIGN 
NEW FEATURES 
PRECISION MADE 
PERFECTLY BALANCED 
CAPSTAN DRIVE BY 
SEPARATE MOTOR 

UP - TO - THE - MINUTE 
DESIGN. RECORD HEAD, 
PLAYBACK HEAD, TAPES 
STOCKED 


The Ideal Tape Recorder for 


. home, office, board meetings 
Complete Kit of Parts =1 3-1 3s. Make your otk party records 


Use it to improve musical and 


FULL PARTICULARS ON REQUEST TO— utenti? Candie Viet 


ELECTRONIC SERVICE chronised music and speech 


(HALLAMSHIRE) LTD for hame Gn. Ay Cneaee 
: many more with ‘* Qualtape.”’ 


93-95, BUTTON LANE, SHEFFIELD Only tools required— 
Telephone: Sheffield 21690 PLIERS, SCREWDRIVER 


They are the most Reliable 


(Xi Zi pe ; 
, @[WESTINGHOUSE|® 


ESTALITE 
METAL RECTIFIERS 


WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 82, York Way, King’s Cross, London, a 


—— a -. — 


FOR RECORD PERFORMANCE. 


These units set a new high 
standard of design and quality. 
They are backed by extensive 
research and the latest pro- 
duction methods. 


BIRMINGHAM SOUND REPRODUCERS LTD 


Old Hill, Staffs. Tel. Cradley Heath 6212/3, Grams: ‘Electronic Old Hill, Cradley Heath.’ 


Wireless World 


R . LEVISION 
AND cee ewes 


fist YEAR OF PUBLICATION 


HUGH ss. POCOCK. wut.ece 
H. F. SMITH 


MARCH 1952 


This Issue 


EDITORIAL COMMENT 

TELEVISION GHOSTS. By J. A. Hutton 
VALVE VOLTMETER. By M. G. Scroggi: 
ORIGINS OF RADAR 

AWARDS TO RADAR PIONEERS 

WORLD OF WIRELESS .. 

LETTERS TO THE EDITOR 

LOCATING TELEVISION PIRATES 

“ TRUSTWORTHY ” VALVES. By E. G. Rowe 


SPEECH REINFORCEMENT IN ST. PAUL’S CATHEDRAI 
By P. H. Parkin and P. H. Taylor 


ECONOMICAL METERING. By H. B. Dent 

DECADE MULTIVIBRATOR DESIGN.” By J. hb. Aten 
BUSINESS RADIO 

TOTAL POWER. By “ Cathode Ray ~ 

IONOSPHERE REVIEW—1951. By T. HW. Bennington 
MANUFACTURERS’ PRODUCTS 

RANDOM RADIATIONS. By * Diallist ~ 


UNBIASED By * Free Grid ~ 


IONTHLY st eacds y I w month b ILIFFI A SONS LTD Dorset House Stamford 
ae | Telephone aterloo 333 60 lines Telegrams Ethaworld, Sedist, London innua 
and Overseas, £1 7 $4.50. Canada 84.00. BRANCH OFFICES Birmingham King Edward 
Coventry: 8-10, Corporation Street Glasgow 268, Renfield Street, (.2 Manchester: 260, Deansgate, 3 


INDIRECTLY-HEATED VALVES 
FOR BROADCAST RECEIVERS 


Double-Diode Pentodes 


pular mains superhet receiver, commonly known 


t++1” walve receiver, ie. one having four 


ng valves and a rectifier, has a valve com 


rming the following functions 


it 
expen 
by a 
This 


pent 


rectiher 


Frequeney changer 
Lt 


Lomi 


arn plifie 


ned detector, A‘..C. rectifier and A.F 
voltage ampli 
+ Power amplitier 


tiher 


however. to design a somewhat less 


ve receiver, at some sacrhece of overall sensitivity 

with the A..F. voltage ampliiving stage 
achieved by ing a double diode 
nbined I.F. amplifier, detector and A.C.4 


and 


enasing 
be 
ase ¢ t 


f V 


An 
le 


employs 


" the double diode triode 


ymitting 
receiver), Such a set is often termed a 
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HERE will be general satisfaction among our 

readers that substantial monetary recognition 

has been accorded by the Royal Commission 
on Awards to Inventors to those who entered claims 
for their contributions to the initiation and develop- 
ment of radar. The findings were announced as we 
were going to press with our last issue, and else- 
where in the present number we record the awards 
made both to the team headed by Sir Robert Watson- 
Watt and to a number of workers who made claims 
independent of the team. 

The awards will generally be taken as recognition 
Of the foresight, ingenuity and technological com- 
petence of those who found means of putting to 
practical use a by-product of radio-wave propagation 
that had hitherto been usefully employed only for 
ionosphere sounding. They started with a very 
simple idea, but in a surprisingly short time 
developed it into an instrument that proved of in- 
calculable value in war and is now proving of great 
value in peace. Indeed, the speed of radar develop- 
ment is one of its most remarkable features. Within 
three or four short years—and without the stimulus 
of self-preservation brought about by actual war— 
an effective weapon was evolved from the brand-new 
idea of using radio reflections for location of distant 
objects. Within ten years the same principle was in 
use in highly complex and refined equipment readily 
adaptable to peacetime use. Wireless World offers 
its congratulations to all those—whether they 
figured in the Commission’s award list or not—who 
produced such spectacular results in so short a time 

One useful by-product comes from the Commis- 
sion’s lengthy and searching investigations. They 
will go some way to establish priority of “ invention ” 
in many fields of radar. Unfortunately the findings 
do not go all the way. The Commission did not 
concern itself solely, or even mainly, with “ inven- 
tion” in the strict and limited technical sense of 
that word. Equally, the published findings did not 
disclose the bases on which all the awards were 
made; it cannot be said categorically how many of 
the multiple claims made by some successful 
claimants were accepted. However, the voluminous 
WIR! W 
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evidence that is on record should help to settle some 
of the controversies that are bound to arise. 

The Commission’s awards do not represent the 
total sum received by those who contributed to the 
development of radar. There were, of course, similar 
awards to the originators of the magnetron. In 
addition, it has been stated that some £200,000 has 
been paid by the Ministry of Supply and the 
Admiralty. It is believed, however, that this sum is 
mainly accounted for by payments to industry for 
the use of patents as a matter of legal right and not 
as ex gratia awards. 


More Reliable Vatres 


| the early days nobody claimed that radio valves 

were reliable. They were regarded as expendable 
accessories, and their holders were usually mounted 
in accessible positions so that replacements could 
easily be inserted when needed. Then manufacture 
on more scientific lines got into its stride, and soon 
the pendulum swung in the other direction; valve 
makers began to urge that the valve was no longer an 
accessory but a component no more liable to failure 
than other components; as such, it might well be 
permanently wired in position, thus doing away with 
the (sometimes) troublesome holder. Though this 
line of argument has been, adduced with some show 
of reason, it has not yet been,accepted to any great 
extent except where sub-miniatures are concerned. 
In the meanwhile, we find occasional outbreaks of 
inconclusive recrimination as to the true reliability 
of valves. Inconclusive, because, as an article on 
another page will show, the apparently simple word 
“reliable” must be carefully defined when applied 
to such things as valves. 

The present concentration of attention on valve 
reliability is very much to the good, especially in the 
sphere of industrial applications. Users of valves for 
such purposes naturally regard with suspicion any 
device with a reputation for unreliability. Valve 
manufacturers are alive to this, and, in the process 
of increasing the robustness of | special-purpose 
types, are improving their general production 


TELEVISION GHOSTS 


Effect of Vulti-path Propagation 
Hilly Country 


By J. A. HUTTON, Bs * 


HEN the television station at Holme Moss was 
opened, ma viewers, although they were 
within twe or thirty miles of the trans- 
mutter, found that signals reflected from the hills were 
using very unsatisfactory reception, Fig 1 being a 
typical example. On previous occasions when multi 
path propagation has affected television reception the 
reflecting objects have usually been small—such as 
buildings or gasholders—and the reflected signals have 
been of considerably lower field strength than the 
direct signal. It has been possible in these cases to 
clear the trouble with simple directional aerials, but 
in hilly country like that of the Pennines this is not 
the case, for the reasons explained in this article 
Affected Districts :—The worst conditions in the 
Holme Moss area occur in the valleys which lie at 
right angles to the direction of propagation such as 
the valleys of the Calder, Don, Loxley and Rivelin. 
Probably the most badly affected town is Hebden 
Bridge, although in some places, notably parts of 
Sheffield, the situation is aggravated by low field 
strength 
The topography of the districts where the effect is 
most serious follows a distinct pattern in which the 
receiver is situated on the lee side of a hill, and 
where neighbouring hills are fairly high and close to 
the receiver In such localities the reflected ray is 
frequently stronger than the direct ray. This is be- 
cause the direct ray is attenuated by the obstructing 
hill, while the incident signal on the reflecting hill is 
so large that, despite the poor reflection efficiency, a 
considerable signal is reflected. Hebden Bridge is 
just such a place (see Fig. 2 
It has been shown theoretically by D. I. Lawson 
that reflecting objects which are on the side of 
the receiving site away from the transmitter subscribe 
more energy to the receiver than similar reflectors on 
the other side. This was checked experimentally at 
Luddenden, where the hills are suitably placed for 
such a test, using a broadside array to measure the 
signal reflected by each hill, and it was found here 
that hills to the side and rear produced fairly strong 
reflections, while those to the front, although much 
nearer to the receiver contributed very poor signals 
Throughout three weeks of intensive investigation 
t was noticed that strong ghost images with time 


A sketch map of Hebden Br ige showing the 


ns from which strong reflected signals were arriving 


A picture received in a radio shop at Sowerby Bridge 


jerable trouble had heen taken with the instal 


delays greater than 40 usec were very unusual. This 
orresponds to hills roughly 3} miles to the rear or 
seven miles to the side, and it was decided that hills 
which are more than five miles away can be neglected 
is reflectors of seriously interfering signals. A typical 
example of ghost images is shown in Fig. 3, in which 
two strong images can be seen delayed by approxi- 
mately 11 «sec and 17 usec respectively. These delays 
orrespond to path differences of roughly two and 
three miles, the path difference being given by (Time 
Delay Velocity of Propagation) where velocity 


0.186 mile per usec 


Experiments with Different Aerials.—For the series 
experiments there were used twelve aerials, of 
which nine were commercial types and three were 
constructed in the laboratory. So that we could esti- 
mate the required directivity of an aerial for the 
elimination of ghost images, the polar diagram of each 
1erial was measured under the same conditions on a 
stretch of open moor 

rhe first practical comparison of aerials took place 
it Hebden Bridge. All the commercial aerials gave 
poor pictures, the worst being illustrated in Fig. 1 
and the best in Fig. 4 (a). Fig. 4 (b), (c) and (d 
show the results obtained at the same place, using a 
slot aerial,’ slot aerial with a reflector, and a double- 
H aerial respectively. The slot aerial was too large 
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Fig. 4. Pictures received at the same site as Fig. | using 
(a) the best of the commercial aerials available, (b) a slot 
aerial, (c) a slot aerial with reflector, and (d) a double-H 
oeria 


to be mounted on the mast, and was tested on -the 
ground, whereas all the other aerials were raised 40 
teet. Details of the slot aerial are given in Fig. 5. 
This led naturally to an experiment from which 
it was concluded that no significant change occurred 
as the height of an aerial was altered. Although this 
may appear surprising at first sight, it merely means 
that the relative strengths of the direct and indirect 
Fig. 5 


The experimenta/ slot aerial with reflector 
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ignals do not change appreciably over the limited 
range of height which is practicably possible 
Some of the aerials were now discarded as useless 
inder multi-path conditions, namely, those with poor 
front/back ratios and large side pick-up, and tests 
were continued at Oughtibridge in the valley of the 
Don, at Rivelin (west of Sheffield) and in Sheffield 
itself. It became clear that the double-H type was 
1¢ best of the aerials available for dealing with the 
ituation. An example of the performance of this 
erial in comparison with the best of the commercial 
given by Fig. 6 
sle-H aerial (Fig. 7) consisted of a broad- 
ide array of two 4-spaced H aerials mounted 
ipart and connected (by equal lengths of feeder 
n parallel. The noteworthy feature of the polar dia- 
uram of this aerial is the small sensitivity at the sides 
Ihe front/back ratio was not so large as that of some 
the commercial aerials. The polar diagram re- 
quirement for an aerial which is to have general appli- 
ition is minimum total pick-up frorn back and sides. 


Use of the Reflected Ray.—At two of the sites 
where tests were made, a reflected signal existed which 
was stronger than the direct signal. With an aerial 
directed towards the reflecting hillside the resulting 
picture was of poor quality, even though the direct 
ignal was adequately attenuated. The explanation 
of this is that the variation of signal path caused by 

immense size of the reflecting hill gave rise to 
ery poor definition 

It was then decided to rotate the plane of the aerial 
in order to learn something of the form of polariza- 
tion of reflected and direct signals, and to see whether 
iny difference might form a basis for separation. The 
direct ray appeared to have maintained its vertical 
form fairly well, but the indirect signal tended towards 
random polarization. This implies that rotating the 
plane of an aerial can reject only the direct signal, 
leaving the reflected one. There seemed, therefore, 
little to be gained by using the reflected signal, 
although on one occasion a picture obtained in this 
way was considered to be superior to the one from 
the direct signal which was spoiled with ghost images. 


Television Standing-Wave Field:—During the Heb- 
den Bridge experiments the necessity to maintain the 
position of the mast with precision was discovered, 
otherwise the results were inconsistent. When the 
mobile laboratory, on which the mast was fixed in the 
manner of a fire-engine ladder, was moved a yard or 
so, the resulting picture changed considerably in 
character This was clearly due to the fact that a 
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Fig. 9 The effect on the picture with variauons of phase between direct and indirect nals. Fhotograpi i—id0 geg., 2—/54 
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mathematically, th mndition for a positive gl 
that the phase difference, 4, 1s less than 
os-'(-e,/2¢ 
where e¢, is the direct signal amplitude, and e, 1s the 
reflected signal amplitude, at the same instant 
less than 90 deg, or greater than 
images are always positive, but 
90 deg and 270 deg, the type of 
ghost image depends upon e, ande.. If e¢,—e., then, 
tatistically th of the ghost images will be 
negative; 1.¢ when # lies between 120 deg and 24 
jeg. With very small indirect signals roughly halt 
the ghost imag will be negative 
he form of a television signal standing-wave held 
therefore, deper pon the time delay and the modu 
ion 
In order to examine the appearance of ghost 
images as # is varied, a circuit was set up as shown 
in Fig. 8. The delayed signal amplitude was arranged 
to be roughly half the direct signal amplitude, but 
even so an amplifier was necessary to overcome the 
ittenuation of the delaying cable. Short lengths were 
removed from one of the cables in order to vary 
the phase difference between the signals, the resulting 
pictures being shown in Fig. 9. Exactly the same 
effect was obtained when aerials were moved in the 
standing-wave fields in the Pennine valleys 
It had been noticed also that when strong negative 
ghost images were obtained, the synchronization of 
the picture was poor. The explanation of this will be 
clear from Fig. 10. Under antiphase conditions a 
large white picture signal will cause a black ghost 
image, which may reduce the level of the resultant 
to below black level. This level will pass through 
the synchronizing pulse separator and may cause the 
timebase to fire at the wrong time. Modifications to 
the shape of the synchronizing pulses can occur with 
positive ghost images, but this effect was found to be 
much less serious 
One might expect that when an aerial is moved 
from a node to an antinode of the standing-wave field 
the appropriate adjustment would be receiver gain 
contrast or sensitivity), whereas, as is indicated in Fig 
10, the preferable adjustment is -picture brightness 


plitude, and the only apparent 

nal strength between a node Aerial Installation:—Using the apparatus illustrated 
field. In a television standing by Fig. 8, it was found necessary to attenuate all in- 
fference between the two signals direct signals to a level 26 db below that of the direct 
signals to reduce ghost images to a negligible level 
Since increasing the height of the aerial did not seem 
to make any significant difference, it would seem to 
be a good idea to use the building on which the 
icrial is mounted as an attenuator of unwanted sig- 
nals. In other words, mount the aerial on the side 
of the building which faces the transmitter, rather 
than on the chimney if no obstructions exist 

Judging from Fig. 9, a point between a node and 
intinode of the standing-wave field is the most desir- 
able position for an aerial, since here the ghost image 
is least apparent, but the possibility of negative ghost 
images must be avoided, first because of the effect 
on synchronization, and secondly, because the result- 
ing pictures are unpleasant 


} 


tor sum of the two signals A useful method of mounting an aerial is illustrated 
° - ac. f oe ° > 
implitude the ghost image in Fig. 11 Phis form is commercially available, and 
white picture elements will be enables an aerial to be fixed to a wall and then moved 
Should the modulus of the a few feet to avoid any negative ghost images that 
be smaller than the direct ™ay appear ; 
t a node of the standing-wave field), a he writer would like to thank Mr. R. Cook, who 
negative ghost will be obtained; ic., white picture helped with the experiments under most trying weather 


gnal has followed a longer path 
i particular element of picture 
the indirect route reaches 
element which has arrived 

his delay means that, even 
litude of the reflected signal is 
lirect signal, the instantaneous 
derably greater. For example, 
¢ of the direct signal there 
flected signal may be at maxi- 
ying peak white information 
formed, and its nature depends 
nplitude of the reflected signal 
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VALVE VOLTMETER 


The Rectifier Section 


By M. G. SCROGGIE, B.Se., MLE 


Design of Input Circuits for 


HE following article is a sequel to the one 
published in January describing a_ highly 
stable valve voltmeter for direct voltages only 

of that instrument, it may be 
remembered, was that the addition of the valve 
circuitry to the moving-coil voltmeter did not 
necessitate any recalibration, since the output voltage 
of the valve unit was the same as its input, within a 
fraction of 1 per cent. But although this feature may 
not be common to valve voltmeters in general, most 
of them are similar in so far that the rectifier that 
them for measuring alternating voltages is organ- 
ically distinct from the “‘d.c. amplifier” (really a 
resistance converter), so the principles now to be 
discussed a much wider application than the 
particular system already described. The subject, 
in other words, is the left-hand unit in Fig. 1. This 
does not, of course, necessarily take the form of a 
completely detachable unit, though it is often made up 
as a flexibly connected probe 
the circuitry of this part is so very simple, 
consisting of a diode and one or two resistors and 
it may be supposed that it calls for little 
consideration. But it is a good rule that anything with 
1 rectifier in it calls for plenty of consideration. What 
follows does not claim to cover anything like the 
subject of how to rectify with a diode, but it 
help to remove some common misunderstandings 
1¢ first thing to consider is the “ value’ of the 
ilternating voltages to be measured—peak, mean, or 
r.m.s.? Sometimes one is required and sometimes 
another, but for most purposes the r.m.s. value is the 
most appropriate, because it is the one from which the 
power can be calculated, 
regardless f waveform 
Unless the contrary 1s 
specified, alternating 
voltages and currents are 
generally assumed to be 
r.m.s Unfortunately the 
types of meter that respond 
on principle to r.m.s. values 
generally consume an exces- 
ive amount of power for the 
purposes lv in view, 
or have other limitations 
and incony Direct 
voltages can be measured, 
1 technique, 
very little disturbance 
ot hei source, for 
corresponding alternating- 
measurements 
to add 
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i/ternating Voltage Measurement 


a rectifier. If a suitable rectifier could be obtained with 
a natural square-law, the resulting readings would be 
r.m.s.; but the best that can be found is an 
approximation to a square-law over a very limited 
range. So tor wide ranges of measurement the 
r.m.s. ideal is generally abandoned 

Instead, the aim is a “ perfect ’’ rectifier—one with 
zero (or at least negligible) forward resistance and 
infinite back resistance, like a switch. With such a 
rectifier connected in series with a high resistance, the 
average direct voltage across the resistance is equal to 
the average alternating voltage of the active half- 
cycles. If the waveform is sinusoidal, the average 
of a half-cycle reckoned over the period of half a 
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VALVE VOLTMETER FOR ALTERNATING VOLTAGES 


Fig. I. Functional arrangement of the general class of valve 
voltmeters considered, showing inputs for direct voltage (d.v.) 
and alternating voltage (a.v.) 


Fig. 2. Comparison of input and output voltages with (a) full 
wave and (b) half-wave non-cumuiative rectifier. The symbols 
V, and V,, here and in the text, do not imply any particular 


value—instantaneous, peak, r.m.s., or average 
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pe riod 
single hgure tor input resistance, 

reckoning is on a basis of power 

resistance of the rectifier 

lissipating component 1s 

V, being practically 

sinusoidal input 

be taken as equal 

he effective a.c. input resistance 

1easured =v i noted by must by definition be such that 
V R By equating the 

ed in these two different ways, 

equal to R 2, subject to the approxima- 


 V. 1s a sharply resonant circuit 

vf the circuit keeps the input 

sinusoidal, and although the 

voltmeter concentrated into a 

cycle, its effect is practically 

‘sistor value R2. In the 

50k, and if the dynamix« 

e tuned circuit were also 50k‘) the 

nnecting the rectifier circuit would be to 

ne half, without causing much change 

The tuned circuit is analogous to the 

| wheel of a clock, which, though 

ven load its cycle, has enough 
naintain a smooth, regular swing 

a non-resonant generator 

; as the output of a valve 

yupling, the effect is quite different 

ympared wi uring tl ive part of the cycle the source resistance 

pondingly larg : I limi e charging current to an amount 

t Z nnot be many times the discharge 

100k %2, so must spread over a con- 

cycle. Consequently 

twentieth of the sim ying assumptions break down and calcula- 

to averas on becon much more difficult. At the same tuume 


itho 


hem 
nro 


nlarged active peak 
the 50k%, so the 


waveform at the volumeter input is highly distorted 
Fig. 5 shows in thick line this waveform when the 
source resistance (call it r) is adjusted to reduce the 
rectified voltage to one half, CR being assumed 
sufficiently large to maintain it very nearly steady 
Current is flowing trom the source during the period 
a to 6, and since a sine wave reaches half its peak 
at 30° and 150 this period is 120° or one third of the 
whole cycle. The voltage driving this current through 
represented by the shaded area, and can be 
averaged over the whole cycle by measuring this area 
and dividing it by the length representing the cycle 
period. It is about 0.11 times the sine peak. The mean 
rectified voltage (driving the discharge current 
through R) having been adjusted to half the sine peak, 
the mean charging voltage is 0.22 times the discharging 
voltage. Since the mean charging and discharging 
currents must be equal, the ratio of r to R must be 
0.22—not 0.5 as with the resonant source.* 


r 1s 


Alternative Circuits 


Experiments with an oscilloscope confirmed all 
the foregoing statements, and brought out very 
clearly that with a non-resonant source the distortion 
and the drop in output voltage are considerable 
even when r is less than 1°), of R. This fact is of 
great importance in valve voltmeters, but before 
following it up the reader might note input resistance 
as an example of how this apparently simple circuit 
is commonly misunderstood. In one textbook it is 
stated that the input resistance (at 60 c/s) is equal to 
the value of series resistance required to drop the 
full-scale deflection to one half. Without any guidance 
to the contrary the reader might easily assume that 
input resistance found in this way (presumably 
with a non-resonant source) meant the same thing as 
input resistance calculated on a power-dissipation 
basis, or measured with a resonant source. If so he 
would be seriously misled. 

This is not the end of confusion about input 
resistance as will soon be seen ; but in the meantime 
it should be noted that with the Fig. 3 type of rectifier 
connection the source resistance r includes the forward 
resistance of the rectifier. So even if the source itself 
1as no resistance, or it is allowed for by regarding 
the voltage to be measured as the voltage at the 
terminals of the instrument, there is still a loss or 
error due to this forward resistance. Fig. 6, which 
is a generalization of the half-drop example considered 
with Fig. 5, shows that to get the rectified voltage 
within 1 of the peak input it is necessary for R 
to be something like 2,000 times the rectifier forward 
resistance. Now although the forward resistance 
of a thermionic or a germanium diode with inputs 
of at least several volts may be of the order of 1002, 
so that for the high ranges this source of error could 
be kept negligible by making the load resistance R 
no more than one megohm, at low voltages the rectifier 
resistance rises to thousands of ohms, so that the 
values of output and peak input rapidly diverge as 
the input is reduced, causing the well-known bend 
at the foot of the calibration curve. Even if one were 
content to put up with considerable curvature by 
using a 1-M® load resistance, one would have to 
face the fact that connecting the valve voltmeter would 
cause an appreciable drop in the voltage to be 
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measured, even when the 
in only the hundreds of ohms! So the oft-repeated claim 
for valve voltmeters in general, that they can con- 
fidently be used for measurements on high-impedance 
circuits, can hardly be accepted without reserve— 
even before starting to consider disturbance due to 
input capacitance. Taking this together with the 
tact, emphasized in the previous article, that only 
exceptional amplifier valves will allow more than a 
megohm or two in their grid circuits without appre- 
ciable drop therein due to leakage current, one sees 
that valve voltmeters demand a good deal of care 
in design if they are to come anywhere near their 
popular reputation 

Connecting the 


resistance of the source was 


rectifier as in Fig. 3 has one 
important advantage the output voltage is almost 
perfectly smooth. It is taken for granted that in 
order to avoid low-frequency error the time constant 
CR must be many times the period of one cycle ; 
tor example, if the lowest frequency to be measured 
is 20cs, the period is 1 20, and the choice of CR 
would be at least 0.5 and probably 1—say 10MQ 
and 0.1 «F. The ripple on the output would then 
be so small as hardly to need additional smoothing. 
Fig. 3 is not unusual if the rectifier is a germanium 
diode, which has many advantages. But unfortunately 
the backward resistance of germanium diodes obtain- 
able up tll now is far too low if the load resistance is 
required to be of the ten-megohm order, for it is 
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Fig. 7. Series-C modification needed when the voltage source 
includes a direct voltage or an open circuit. Owing to the 
large a.v. component passed on, a filter is desirable (b). 
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th 


rior 
OT 
rh 


vat the approximate effective 


nant sources) is no longer 
This can be seen in Fig. 7(a 
1 to providing the same d 


he source also has to provide 


mpedance of C being neg- 


of superposition these can be 


| 


eparately. So the effective 
riginal R 2 in parallel with 


ymplicated by filtering, the 
“d accordingly. Fig. 7(b 
to fit the amplifier already 
iput resistance is half d.c 
an a.c. resistance The 
and a.c. resistance (¢ 


quarter 


| arrangements are shown in Fig. & 
pass the whole rectified voltage 
i be said for (a) that the filter is 
not appreciably loaded, so the effectiveness of R, can 
be increased by using a higher value. But in (b), 
where R, and form a potential divider as in Fig 
-rve no useful purpose and only 

esistance 


Zero Displacement 
Besides having an almost infinite backward resist- 
unce and a reasonably low forward resistance (given 
at least several volts input), the thermionic diode has 
the advantage of not being easily destroyed by exces- 
ive input voltage. The usual maximum rating for 
suitable diodes is 420V peak inverse, which in practice 
means 420 2 ,/2 or 150V r.m.s. input. It is rather 
useful if the a.v. ranges go up to 250 to include mains 
oltages,and some makers of valve voltmeters apparently 
run the risk of exceeding the diode’s rating. If the 
instrument is mainly for high voltages, at not more 
than about 10Mc’s, the type of diode used for flyback 
e.h.t. (such as the EY51) is very suitable, as it is 
juite safe up to at least 8kV peak input 
But it is the low-voltage end that is usually most 
important, and most difficult to arrange. For not 
mly is there the awkward “ bottom bend’”’ but 
thermionic diodes have the unfortunate complication 
ot zero current.”’ This is the current that flows 
in the anode circuit when there is no applied voltage 
What matters most is the voltage, negative at the anode, 
that this current sets up across the load resistance 
The current itself varies a good deal from one sample 
to another of even the same type of diode, but in any 
given sample depends mainly on the heater voltage 
Over a considerable range it is roughly proportional 
to it, as shown in Fig. 9, which refers to a typical 
diode. Both current and 
voltage obviously de- 
pend also on the 
resistance in the anode 
circuit, and it 1s an 
interesting experimental 
fact that over a very 
wide range of resistance 
the voltage is very nearly 
proportional to the 
logarithm of the re- 
sistance, as shown in 
‘ig. 10 for the same 
diode. Note that the 
slope of these nearly 
straight curves is only 
very slightly affected 
by heater voltage 
Now the zero dis- 
placement resulting 
from this effect must 
obviously be corrected 
in some way. And 
since the required cor- 
rection drifts so steeply 
with heater voltage, 
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balance it out with 


type, in conjunction 


method is to 
another diode of the same 
with a preset adjustment to take up any initial 
between the two. This method fits very 
well into the ‘instrument already described, which is 
symmetrical. The second diode, which can con- 
veniently be one of the same pair as the first in a double 
diode, can be connected to the input of the balancing 
amplifier valve. Fig. 9 shows that the zero displace- 
ment voltage can be much reduced by running the 
heater at, say 4.5V instead of the rated 6.3V, and 
experiment shows that, with this type of diode at least, 
10-20M® load resistance, the calibration 


the usual 


difference 


and with 
curve is displaced bodily with hardly any change of 
hape; but Fig. 9 also shows that variation of dis- 
what matters) is not reduced, 
nothing to be gained by under- 


placement (which is 
really 
heater 


so there is 


running the 


Non-linearity at Low Voltages 
And 


it is necessary to deal with the 
feature of all—the bottom bend. 
seen, exists because at low input 
rward resistance of the diode cannot be 
comparison with the load resistance (in 
the backward resistance, if that is not 
One result is that even with the highest 
i resistance it is not possible to measure 
yw about 0.1 at all. Another is that up to 
volts the curvature prevents one from 

ame linear scale for all ranges. The only 
remedy is pre-diode amplification, and 
f skilful design to avoid drastic 


some 
have 


; 


for very 
in accuracy or frequency range or both 
the most modern wide-band amplifier 
ne could hardly hope to cover 20c's to 
good accuracy, or even at all. In any 
t ject in itself 

An attractive way of dealing with the matter is that 
proposed by R. Kitai*, who deliberately arranges for a 
certain amount of zero displacement, v, in Fig. 11, 


it nh 
ase i i 2 eae 
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Left: Fig. 10. Vari 
ation of V. with ioad 
resistance (R), for 
several values of 
heater voltage 


OLTAGE 


Right Fig 
Method of arrangin 
nas 


OUTPUT V 


for the greater 
of en a.v. calibre 
curve to fit th 
scaie 


eS 


INPUT VOLTAGE (AYV.) 


so that when the curve does straighten out it will 
coincide with a straight line through the origin, and 
by suitable adjustment of the slope can be made to 
fit the common linear scale, at least from the point 
where the curve joins the straight line. Mr. Kitai 
places this point at 0.2V, but this seems over-optimistic, 
for neither the type of diode specified by him nor any 
other tried by the present writer has been found to 
approximate reasonably closely to a straight line down 
to such a low voltage, even with 20M load resistance 
Not only so, but when an accurately-drawn input out- 
put voltage curve is examined it can be seen that there 
are appreciable differences in slope and zero displace- 
ment between the straight lines that best represent 
even the upper ranges of it. Except for rough work, 
then, a single preset adjustment of slope and zero 
displacement for all ranges is not good enough. 


Scale Fitting 

There are two alternatives. One is to abandon the 
idea of using the same linear scale for direct-reading 
a.v. as well as d.v., and to use a calibration curve. If 
you agree that almost anything is worth while to 
escape from a calibration curve, you will prefer the 
second alternative, which is so to contrive the range 
switching as to fit the curve as nearly as possible to the 
existing linear scale on all ranges. This will cause the 
pointer, set to zero for d.v., to move up from zero 
on a.v. The only range on which this matters is the 
lowest, because on all the others the first 30 per cent 
or so of the scale is better served by a lower range 
The top readings on the d.v. ranges in the meter 
already described are 1.5, 5, 15, and 50; so the 
required extent of the ranges is 0-1.5, 1.5-5, 5-15, 
and 15-50. The rectification characteristic of a 
normal diode can be fitted with satisfactory accuracy 
to all except the first, which must be treated as if there 
were a still lower range by disregarding all below about 
0.5 V. For these lower voltages one must either use a 
calibration curve or embody it in the meter by 
marking an extra scale 

The first step is to make as accurate calibration 
curves as possible for at least the first three ranges, 
using the Fig. 7(b) circuit with R, equal to what has 
already been chosen for the amplifier (15M in the 
instrument already described) and R, equal to 42-1 
times as much (6.2M ‘2 in that example). If the diode 
were a perfect rectifier, and the input were perfectly 
sinusoidal, all the curves would be straight lines with 
a 1:1 slope, and all the readings would be the correct 
r.m.s. values of the input voltage. In reality, of course, 
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OO by making 
values shown in the 
Varies the zero 
by varying the total 
athode (see Fig. 10) and by 
f that voltage passed to the 
t is small, and in any case can 
econd range-setting adjust 
provide the appropriate 
ume time retain the full com 
¢ balancing diode, one would have 
juplicate of the first diode 
switching, plus a switched 
source. But fortunately a 
an be devised to give results 
indistinguishable even with high 


brought up to | 
R, to the 


identally, setting 


net efte 


trom 


son 
imple ystem 


practically 


equipment 


pe is ad 


varying R 
each 


, aS Suggested ; 
range is derived by 
yield just that much less 

f the signal diode. This is don 
ling resistance, in accordance wit! 
ufficiently to meet this require 
with the object of making a single 
for range) the whole of the 
amplifier, and not only 
t with the signal diode 
10 were perfectly parallel the result 
alancing voltage would vary with 
per cent higher than the 


each 
the 
{ as 


zero 


mvVvenic! 


urves toward 
' hi the range 
provide 
both lesigned on 
g. 12, adjacent parts of 
unit sketched in lightly. Of course 
of arranging the range-adjusting 
lues found correct in a particular 
a guide. The procedure for final 
*r like that for tracking a superhet 
xrovide the balancing diode load 
r the variable part of R,, R, is 
] the range, and R 
instrument 
reading at 
he high, the slope 1s 
R, must be reduced. It is adjusted 
‘nce in reading at and one-third 
R, is then readjusted to take up any 
these points. On the lowest 
tracking is actually obtained if the 
very slightly high at these points 
unt low at about two-thirds scale 
settings have been obtained for all 
ranges the rheostats can be replaced by suitable fixed 
unle prefers the refinement of preset 
components i can tolerate their bulk and expense 
They need not be especially 
on the upper 


diodes 


with the 
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read 


about 
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LULL 


lisplacement of 


the be 


resistors, 


adjusted very precisely 


To check the adequacy of heater-voltage compensa- 
tion with this simplified circuit, calibration was carried 
out very « fully over the range 0-1.5V, with the 
heater voltag the EB91 double diode adjusted 
first to 6.0V and then to 4.5\ The difference caused 
by even this 25 per cent drop varied from impercepuble 
at the ends scale to barely perceptible (0.003V 
at the middle ‘Il below the probable 
rror from « 

The need f the 


1S OT COUrse 1S We 


calibrating voltage to 
have a low tance is emphasized by the fact that a 
percepuble ) in reading on the 50-V range occurs 
when 2k{2 is inserted in series, and 1 per cent with 
Ok several per can be caused by 
wavetiorm ad ru a transiormer, par- 
ticularly ) primary resistance. 
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and circuit data on 


RIMAR 


VALVES 


N order to meet the 
demands of engineers 
engaged in the electronic 
and allied industries for 
\ | more complete information 
Sremdory Z, on Brimar Valves, a loose- 
*O0Tscag, Me ond Ce leaf volume of Application 
cENT RNoia Reports has been prepared. 
. In addition to the usual 
technical information, these 
reports will contain 
measured performance data 
in typical circuits, together 
with comprehensive curves 
of the various valve para- 
meters so necessary for the convenience of the circuit designer. 
Current equipment Brimar Valves will be included in this service ; 
new types as they appear will be covered by data sheets whilst the 
application data is being prepared 
The volume will also include circuit reports and other information which 
is issued from time to time by the Valve Applications Department. 
The complete service will be available on an annual subscription 
of 20/- (including the issue of binders). Additional copies of indi- 
vidual reports can be obtained at 2/6 or 5/- each, depending on the 
type. 
We anticipate a heavy demand for this service and, therefore, advise all 
who are interested to reserve their copy without delay. Send your enquiries to: 


LEATHERETTE, 
F RING BINDER 
D-BLOCKED 


0 


Publicity Department, (Application Reports), 
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rYPE MIC 16 incorporates the Acos Floating 
Crystal Sound Cell giving a response substantially 
flat from 30-10,000 eps. Performance is unaffected 
by vibration or shock and low frequency wind 
noises \s in the case of the MIC 22, two alter- 
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ORIGINS OF RADAR 


Background to the 


fwards of the Royal Commission 


This article deals only with those principles and devices that formed the subject of 
successful claims before the Royal Commission on Awards to Inventors for services 
rendered to the Nation: it is largely based on evidence given to the Commission. No 
attempt is made here to ascribe particular developments to individual claimants, but 
a list of the claimants, their claims, awards and short biographical notes is given at the 


end of this article. 


which Sir Robert Watson-Watt 
radio-detection of aircraft were 
| effect was probably due to the fact 
olleagues were familiar with cathode- 
iques and with the application of thes« 
ionosphere sounding. Sull earlier, they 
techniques for the study of the wave- 
atmospherics and then for a twin-channel 
direction finder (CRDF 
who to-day see oscilloscopes left “on” for 
stretch (possibly even during a lunch-hour 
be interested to know that some of these 
yst £30 (1920 prices) and lasted for 10 
trace of a transient was so faint that 
had to stay ten minutes in pitch darkness 
ul see it 
nt opportunity for an extension of the 
ts was given when the team studying the 
he ionosphere under the direction of Sir 
pleton came to work at the Radio Research 
t first, the frequency-change method (due 
n and Barnett) of measuring the equivalent 
the ionosphere was used. Later, a change 
to the method of the Americans, 
uve, which gave much more easily inter 
fications, especially when more than one 
present. The “display” (to use the modern 
1 Duddell oscillograph, observed on a 
mirror and photographed on a film whose 
provided the time-scale. Watson-Watt 
t. with a time-base, synchronized to the 
ce (the first of its kind) for monitoring 
of the Duddell oscillograph. It was 
that the monitor provided all the neces- 
ind was much easier to handle than 
’ 


illograph 


ulse ” 
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transmitters used in ionosphere research 


circuit—now regarded 
locking oscillator. Later, this was super- 
much more efficient low-power modula- 
transmitter based on the developments 
at Cambridge 
with the 


n the “ squegger ” 


irrently 


development of a_ better 


smitter, much work was done on receiver design; 


teri required being high gain, minimum 
of the received pulse and quick recovery 
sis caused by the pulse received direct 
transmitter. The development of the receiver 
display arrangements are described at length 
C.R.O. in Radio Research” (H.M.S.O., 


of knowledge at the Radi 
{ nment vdviser 


were worried 


air raids 


oming very 
sufhcient warning of 

In 1934, the Director of Scientific Research, Au 
Ministry, wrote to Watson-Watt asking him to give 
his opinion on the possibility of developing a tech 
nique of destruction by radio (popularly called “ death 
rays” Watson-Watt replied (after making some 
calculations) that radio-destruction appeared to be 
quite impossible, but radio detection might be worth 
investigating 

The Defence Committee then asked Watson-Watt 
to expand the latter theme. In a memorandum dated 
February 27th, 1935, and headed “Detection and 
Location of Aircraft by Radio Methods” he set out 
in detail and with remarkable foresight the conditions 
necessary for an effective radar system. Among the 
topics discussed were: measurement of three co 
ordinates (range, bearing and elevation) to give loca 
uon: need for “radar frontiers” formed by a chain 
of stations: advantages of shorter wavelengths: IFF 
Identification, friend or foe ? The need for high 
power transmitters was stressed, and the possibility of 
radars which automatically follow a 
mentioned 

This report was written before a single 
been seen by the workers at Slough. After a simple 
demonstration that aircraft did in fact reflect radio 
waves authority was given for a small team of workers 
to start experiments at Orfordness in Suffolk. Radar 
had started 


about the problem of 


larget wa 


echo had 


Early Days 


Ihe move was made on May 15th, 1935. The trans 
mutter (built on steel scaffolding for flexibility) used a 
large Naval silica valve directly coupled to the aerial 

1 horizontal dipole on a 70ft mast) modulated by a 
transformer-coupled low-power valve. The wave- 
length was about 50 metres. The receiver (fed from a 
similar aerial) was one of the Radio Research Station’s 
“ionosphere ” receivers but with the acceptance band 
widened The pulse duration was about 10 micro- 
-conds, but its shape was not particularly good. On 
June 16th, aircraft were being followed out to 17 miles 
good progress for one month’s work. A month 
later, the range of detection was over 40 miles 

RDF.—Atr about this time, the technique became 
officially known as RDF. The origin and intended 
meaning of these letters has been the subject of much 
speculation. The fact seems to be that the letters DI} 
were intended to suggest that the technique was a 

xm of direction finding. This was done to 
potential enemy at that time the 


ont use 
workers iw it 


direction-finding pulses meter in such ay that a rotating field was produced 
think that the solution The searct il picked up a voltage whose phase 
The first letter, R, we lepended or position, the instrument acting as 
As mentioned later, the 4g transformer. The signal in the searct 
after RDF was s il was comp i with the echo from the second 
followed that the i phase-difference th determined 
Finding” or “ Range us meth f height-finding suffered from 
1) It gave increasingly in- 
arose through the di lin is the angle of elevation decreased; 
tened the “ Z” layer 1 quired a knowledge of the direction of the 
give any reading as the direc 


e 
approached the “end-on” direc- 


tion 
omponent Ag ly improved method, which was tried in 
universally adopted on metre- 
Consider the signals received 
wo horizontal dipoles fixed at 
ent heig on the same vertical mast. The 
trength of signals will depend on the different verti 


problem w 
ting an aircraft diagrams of the two aerials—different 


the range from ) f heights above the earth or sea 
nm. This wa t hown that the phase difference between 
ent, but twe 


metres and 1936 
ngth was again 

This became 
lain statior 


a fact not recognized at the time 
rkers. Because of this co-phasal 
amplitudes of the signals are applied 
field coils of a radio-goniometer, the 
et to a minimum, and the position 
will give an indication of the angle 


the signal 


downcoming waves. Under cer 

there will be an ambiguity of in 

dication: the f the search coil will correspond 
than one angle of elevation. This ambiguity 

of the dipoles to 


wave dipoles 
was immediat 
to more 
resolved by changing from one 


nother at yet a third height 


irings were obtained or 

ying at O00Tt 
it Slough, wer t 
ne moving Transmitters.— The 
radar transmitters—shorter pulses and higher power 


two main requirements 


were first 
The 


Otaining 


of higher power was attacked by 
1-kW) silica valves whose design was 

the Navy’ Signal School at Ports 

valves would only be conducting 

10 microseconds), followed by a rest 

roseconds (corresponding to a re 

irrence rate of 50 pulses per second), thermal effects 
vere negligibl It was therefore possible to overrun 
them considerably, and peak powers of sixty times the 
rated figure were obtained. By using silica valve 
pecially designed for radar much higher power was 
In 1939 silica tetrodes were 


zed wave thi 
ill-round) aerial and 
ignal received on it 
his was not po 
tion was horizontal 
ing dipole reflectors be 
with relay ibsequently btained 
leveloped 
Transmitter Monitor.—During the 
led in getting “lots of power” int 
of frequency variation dur 


ed and opened gaps 
early days mucl 
ffort was expen 
the aerial Phe 
finding the position « ng the pulse a f reasonably square pulse shap« 
’ second importance. The need for a pulsed 


Watson-Watt memorandun 
rdinates were 
f r, more correctly we 
transmit monitor \ ‘cognized, and provided 
pu shape, and, in 
variable-frequency oscillator, 
of frequency variation during 
levice cast so much light on the 
more pulse transmitters, and taught 
A probat 10 h, that it was not needed in later 
models 
Coupling to the Aerial.—During the early experi 
ments, working into a single dipole with fairly short 
transmission lines, the problem of matching the trans- 
mitter to the li y © difficult. With in- 
more elaborate arrays, 
mpracticable ind an 


1) 


reasing 


olaung or “ buffer” stage had to be interposed be 


tween the oscillator and the open-wire lines 
Transmitting Aerials. 
Was 4 


rhe first transmitung aerial 
horizontal half-wave dipole slung be 
tween two 70ft masts. Later, metal-covered hollow 
wooden spars, threaded through the structure of 
240ft wooden towers, were used. In the final CH 
Chain) stations curtain arrays, suspended from canti- 
levers fixed to 360ft steel towers took their place 
Owing to the effect of the ground, the vertical radia- 
pattern consisted of several lobes. An aircraft 
would be lost to the radar observer if it flew into the 
region between two lobes. The technique 

called gap filling, which consisted of using alternative 
verial arrays at different heights, overcame this 


difficulty 


‘ a 
singic 


munimum 


Receiving Aerials.—The first receiving aerial was 
exactly like the transmitting aerial. The next design, 
using the hollow wooden spars, was used subsequently 
for all CH aerials. The receiver aerials were neces- 
sarily more complicated, as they had to give direction- 
finding facilities (crossed dipoles), height finding and 
gap filling (sets of dipoles) at different heights. 

Lines.—For satisfactory d.f. it was essential that 
there should be no coupling between the lines from 
the aerials to the receivers. As no suitable low-loss 
concentric were availahle at the time, these 
were made locally by threading copper wire, carrying 
triangular ceramic spacers, into copper tube. 

Receivers.—In the early days the ideal receiver 
characteristics were not obvious, and so it was de- 
cided to make an if. amplifier lavishly equipped with 
idjustments. The assistance of the Radio Depart- 
ment of the N.P.L. at Teddington was called in 
Later, a receiver was developed with ganged adjust- 
ments for gain and for bandwidth. This became the 
prototype for the CH receivers made by a com- 

l The rf. amplifier used two stages of 


lines 


mercial firm 
push-pull amplification and was followed by (usually 
five stages of i.f. amplification at 2 Mc/s. All possible 
precautions known at that time were taken to ensure 
stability, such as separate screened boxes for each 
tage, “binocular” intervalve transformers and 
filtered heater supplies to each stage. Grid bias was 
supplied from tappings on a dry battery, as any 
voltage-dividing circuit (necessarily associated with 
r.{. bypass capacitors) seriously delayed recovery from 
the effect of the very powerful transmitted pulse. 
Display.—This consisted at first of a c.r. tube with 
1 sine-wave time base fed through a bridge-type 
phase-changing network from the 50-c/s mains which 
ilso controlled the timing of the pulse. The suffi- 
ciently linear part of the sine wave around zero volts 
was used, the range scale derived from a 15-kc/s 
marked on the surface of the cr 


illator being 
conventional time-base circuits were 


tube Later, 
empi ved 

Anti-jamming.—Any new military device is likely 

to be confronted by a corresponding new “ant- 

” In 1937 steps were therefore taken to ex- 

the possibilities of and protection against jam- 

The former were brought forcibly to the 

notice of Bawdsey, when someone turned.on a metre- 

wave radio-therapy device using a spark generator 

brought all the radar development work to a 

It was thought that c.w. interference 

guarded against, and attention was given 

or circuits with their “Q” artificially in- 

by positive-feedback valves It seemed 

put these circuits in the r.f. amplifier, as 
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carly as p ¢, to prevent overloading the carly 
reached when the circuit 
amplifier, and the IFRI 
rejection unit) came into 


stages uc s was only 
inserted 
intermediate-frequency 
being 

Another suggestion for combating jamming 
“noise” type 


was in the uf 


of the 
was the use of a long-persistence c.r.t 
screen 

Permanent Echo Suppressor.—An example of the 
application of a littl science to an unusual problem 
is given in the way in which trouble due to radal 
echoes from an important balloon barrage were over- 
come. It was at first thought that it would be neces 
sary to move a complete radar station, as these echoes 
put it completely out of operation. One of the 
Bawdsey team who was consulted installed in the 
direction of the barrage an aerial fed with a suitably 
phased fraction of the transmitter output. The cure 
was completely successful and the station once more 
became operational 


Identification : Friend or Foe ? 


Watson-Watt, in his 1935 memorandum, had recog 
nized the need for some form of identficauon of the 
sources of echoes. The satisfaction of this need was 
called IFF (Identification: Friend or Foe?) He 
suggested the use of keyed radiators, on friendly 
craft, which would cause the echoes to change ab- 
ruptly in time in accordance with a prearranged code 
In order to increase the difference of radiation caused 
by keying the radiator, tests were also made with 
dipoles whose Q was reduced by valve circuits using 
positive feedback. Success was obtained when ex- 
periments were carried out on these lines, but the 
results were too dependent on the attitude of the 
craft. A remarkably successful experimental flight 
was carried out to test the following principle 

A super-regenerative receiver was fed from a 
dipole. When the r.f. pulse impinged on the dipole, 
the receiver greatly amplified the effect, and the 
amplified oscillations were re-radiated from the dipole 
and received at the ground station. This principle, 
with modifications, has been since used in many 
IFF systems. It was necessary that the receiver be 
tuned to the radar frequency in order that it should 
respond to a number of different radar frequencies; 
and to allow for drift in its own tuning and in that 
of the radar transmitter, a slow frequency sweep was 
applied by a motor-driven capacitor. The frequency 
sweep, which caused the “blip” to appear inter 
mittently on the radar, permitted a simple form of 
coding 


PPI.—The Plan Position Indicator has been 
described so often that details will not be given here 
The principle was suggested at Orfordness as early 
as October, 1935, but radar technique was hardly 
ready for it. The PPI for its proper development 
needed a more-or-less directional aerial system; the 
comparatively long wavelengths (50 and 25 metres 
in use at that time prevented the use of the requisite 
directional array. PPI, though used with “metre” 
radar (3m and 1\m), did not come fully into its own 
until centimetre radar became possible with the in- 
vention of the magnetron. Without PPI the positions 
of aircraft had to be plotted manually by reading 
the range on an “A” (range-amplitude display) and 
the bearing on the goniometer scale. At a later date, 
a mechanical computor was designed, but was super- 
seded by a very effective electrical computor (named 


9? 


Gontometer Method. 
Increased Accuracy 


Bearing Accuracy 


> range Cal 
curacy 

Airborne Radar 

Metre-Wave AI unother branch 

f radar—the In 1935 it 


1 Wa 


he problem of 


Range Accuracy 


co-operanion 
recr ] + 

responsible [or 
7; 

i? 


n all other Al 


in airborne 


Potentiometer 


Vu 


AI Mark 41 


ASV (Metre 


i 


\ 


compen 


hr 
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nder the designation Type 
apparatus was also used on the 
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Suggestions for the use of much 
which would allow narrow beams to be 
-re made in 1940, but development had to 
magnetron and centimetre waves. The 
tre Al were flown in early 1941 as 


vesse 


ht pat 
“Al Centimetre). 
rier waves 


norte! 


rst « iT sets 
AI Ma rk 7 

ASV (Centimetre). 
nnique was app lied to 


rational 


As in the “ 
ASV 


success 


AWARDS 
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Here it had an im- 
The Germans were 


sets, 


TO 


RADAR 


beginming | them submarines listening sets 
for detecting the approach of aircraft fitted with metre 
ASV. When we changed to centimetre waves they 
were puzzled and lost confidence in their sets 
H.S.—The discovery (mentioned above) that objects 
on the ground could be distinguished by their echoes 
led to the pment of H.S—there are so many ex- 
planation reason for the name that it is inad- 
visable to mention any—for blind bombing The 
up because it was for a long 
time considered inadvisable to risk a magnetron falling 
into German hands, but in July, 1942, permission was 
given. The S a plan position indicator 


with 


development was held 


ent 
splay 


PIONEERS 


Successfal Claimants and Their Claims 


AFTER A LONG and highly detailed investigation of claims, the Royal Commission on Awards 
to Inventors recommended that an ex gratia award be paid to Sir Robert Watson-Watt “in 
respect of his initiation of radar and his contribution to the development of radar installations.’ 
Sir Robert made a joint claim on behalf of a team of ten but the Commission has recommended 


individual 
the development of radar installations.”’ 


awards to each member and also to eleven other claimants for their “contribution to 


We give below a list of the successful claimants—twenty-one in all—with their claims and 


wards 


Sir Robert Watson-Watt (£50,000): RADAR. 
At the when Sir Robert Watson-Watt began his magnum 
f the team that developed the means of using 
is for aircraft location, he was Superintendent 
Dept. of the National Physical Laboratory (incor- 
Radio Research Station at Slough, where the 
ents were made In 1938 he became Director 
s Development, Air Ministry, and from 1942 
lier of Communications Equipment, Minis 
juction, He received his knighthood (C.B 
» Sir Robert left M.A.P. to set up a private 
nical consultants but continued as scientific 
nunications to a number of Ministries. He 
Roval Society. 


Ir. E. G. Bowen* (£12,000): Development of single- 
station radar systems; metre-wave and centi- 
metre-wave Al ; metre-wave and centimetre-wave 
ASV; PPI; GCI; discrimination of ground tar- 
gets (as used in H,S); radar blind bombing (as 
used in H,S); hf. engine-driven alternators. 

Bow went to the Radio Dept., N.P.L., in 1935 as a 
tific officer. He worked under Sir Robert Watson 

rst airborne radar equipment. In 1940 he was 

lizard Mission sent to the United States to 

adar techniques to the American Chiefs of 

r nearly two years from 1942 (when he received the 
was British Liaison Officer at the Radiation Labora- 
husetts Institute of Technology. In 1944 he went 
ralian (commonwealth Scientific and Industrial Re- 

as Deputy Chief of the Radiophysics Divi 

w Chief, 


fanizauion 


A. F. Wilkins* (£12,000): Method of height measure- 
ment in single-station radar; gap-filling in single- 
station radar; sense-finding device for use with 

ierial d.f. system; IFF apparatus and air- 

acrials for use with IFF; device for reduc- 
tion of effect of permanent echoes at CH stations 
who undertook research both the 
r College of Technology and Cambridge University 
j work on v.h.f. propagation and direction finding 
f his service (1930-36) at the D.S.LR. radio re 
In May, 1935, he went to Orfordness 
{ the Watson-Wartt tear 
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H. Bainbridge-Bell* (£2,400): Radar transmitter 
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Bainbrid | 


personal interest is 

n which he ha 
en at the Admiralt 
1939. From 1927 to 


contributec 

Signal ar tablishment 
1936 he was at the Slough radio station developing the c.r 
direction nder for atmospherics and ionosphere-sounding 
apparatu tring thi pak i he was co-author with Watson 
Watt and Herd of “ The Cathode-Ray Oscillograph in Radio 
Research.” Prior ining the research staff at Slough he 
was for six it he Radio Communication Compan 
jeveloping the Robinson system of d.f. for ship 


H. Larnder* (£2,400): Radar countermeasures; 


; alter- 
glow of c.r. tubes; pulse analysis and monitoring; 


measurement of transmitter power, measuring 
standing waves on transmission lines 

g the Watson-Watt team at Bawdsey in 1936 

for some months in the transmitter laboratory 

" superintendent of Weapons 

ment Establishment, Ministry 


since 
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Geoffrey A. _Roberts* (£2,400): 

Prior t the Bawdsey 
Roberts was for seven 
Cables, 
tnbuted 
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Electrical calculators. 
research station in 1937 Mr 
years with Standard Telephones and 
experience in automatic telephony con- 
wards his designing the electrical calculator 


r which |} received the award. He became a M.B.E. in 
1946 


Dr. Denis Cagtert £2,400): GCI 


After gradu n in 1931 Dr. Taylor became a research 
tant at University College, Hull. For two years prior 
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| » stations in the tropics in order to 
\ () R | 1) () F \W | R f | ) \ % carry out continuous observations 
LX over a period including that of the 
sclipse (February 25th They 
° » . > ll use equipment installed by the 
Organizational, Industrial and Personal D.S.LR. at the University Colleges 
at Ibadan (Nigeria) and Khartoum 
Notes and News Sudan) for regularly sounding the 
onosphere. W. R. Piggott, who ts 
. principal scientific officer at Slough, 
Vews Li Viorse patient he technical IV t , gone to Ibadan, and ¢ M 
the Appeal Committee 1 I Minnis. a scientific officer at Slough. 
[! many months since we pud Middleton, Secretary of the I ; in Khartoum 
I hedule of transmissions bridge Radio Group LE. 
Morse in the London 4 ; 
ce and, as a new time Standard Frequencies PERSONALITIES 
ntroduced early in Feb 
ve below the revised de S! ARTING with the March ‘ Sir Réweed Aggtomn, F.R.S., has 
bulletins. which are our associated journal Wirele nes . Honorary Member of 
the Post Office stations, Engineer is publishing regularly t! his distinguished work 
27 w.p.m. In results of measurements made daily ield of pure and applied physics 
ins scheduled by the National Physical Laborato ; into — chara 
stone 1} ‘ he standard frequency transm terista . OS 
iber of Hell - a tv ho has been Principal 
ions of MSF Rugby on 60k \ hancellor of Edinburgh Uni 
Figures for Droitwich, 200 kc/s, aré a nee 1948, was for ten vear 
also given. The results are presented ecretar Administrative Head) o 
n the form of the deviations in “ part t. He was awarded the Nobel 
n 10°” from the nominal frequency physics prize in 1947 
the results for January appear r Sir Arthur Fleming, LD. Eng., 
March issue and so on regular! been elected an Hon LEE 
j ork in. electrical 
yo ie . . ering > icul j Alek 
Television Convention pane,  gudeta 6 es SS 


. t n with Metropolitan-Vickers a 
ETAILS of the convention or z = Acts : 90) 
Me - ? 4 . $ ated companies since 19% 1s 
he __British Contributor member of the Government Technica 
Television, which the LE. J Personnel Committee 
organizing for April ooh to May 3rd D McGee PhD M.S 
ire now available, ogether wit A.M.LE.E ' senic r scientist witl 
registration forms, from the Institu E_M._IL. Research Laboratories, has beer 
tion The registration fee for non pointed an Officer of the Order of 
members 1s 30s Sessions covering e British Empire (O.B.E Australia 
various aspects of television—fron rn, he graduated B.Sc. in mathematic 
the studio to the viewer will be nd physic from pers I porcine 
hek t Savoy Pla ddinon Comeispuass im Puyece Seasercn 
held a ¢ Place In a ok this M.lc. denrese (192) and 
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Hospital Radio 


id’s reference to the de 
ble state of the radio instal 

1 many hospitals has prompted 
3 reader to draw our attention t& 
the recent appeal by the Cambridge 
Daily News for funds for new radio 
equipment f Addenbrooke's Hos i PSTN 
pital, Cambridge The scheme, for ie tlie Te wie eh 
which £7,000 was subscribed within 
provide 1 selection SCOTTISH TELEVISION. Engineers testing the 5-kW Marconi vision transmitter 
yur programmes at each at Kirk O'Shotts preparatory to the opening of the Scottish television service using 
tion nitially this stand-by equipment on March 14th. Test Card C will be transmitted 
each from 10-12 on weekdays and the London programme at normal times 
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Providing technical information, service and advice in relation 
to our products and the suppression of electrical interference 
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ertain to be a SenTerCel Seleniun 


ch will do a better job because it 


Ge = Saves space and weight 
S Reduces wiring 


> Withstands an unlimited instantaneous overload 
Reduces heat dissipation 


F SRLS, 9a, wail ee Needs no “ warming-up" period 
eS Saves the cost of a valveholder 


@® 's practically indestructible in service 


@® imposes no limit on the size of the reservoir capacitor 
@&® | low in cost 
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LETTERS TO 
The Editer does not necessarily 


I.F. Interference 


\ THILE in full agreement with Richard Donald, 

G3DJD (February), I do not think he goes far 
enough. The transmitting amateur operates within 
the framework of national and international law, and 
so long as he emits no energy on frequencies outside 
amateur bands recognized by his licensing adminis- 
tration, he is then surely as authentically licensed as 
Holme Moss! 

If this is so (and surely it is his moral right, or why 
take his licence money?), we should not have to plead 
with designers and constructors to choose their 1.f 
Chey would simply have to “carry their own can 
back ” if they didn’t. 

Where a dealer, maybe a self-styled “expert” with 
a pitiable lack of technical knowledge, sells a set to 
a purchaser who will take his word rather than that 
of an amateur (simply because the semi-literate con- 
fuse the words “amateur” and “ novice”), then the 
can is surely for one of these to carry and is not the 
concern of the transmitting amateur, whose know- 
ledge of radio technology sometimes far exceeds that 
of the dealer! 

Some time ago I asked the G.P.O. engineers to 
check a complaint of television interference from my 
transmitter. They handled the matter admirably, but 
the viewer was amazed to learn his unselective 
receiver was the cause. His dealer had told him to 
expect interference caused by me! The fault is 
blamed on the amateur always by the public and often 
by the dealer, who finds it a Heaven-sent “alibi” for 
all kinds of troubles. 

It is noteworthy that the G.P.O. require greater 
harmonic suppression from amateurs than the inter- 
national regulations require from government and 
commercial stations. 

We ought to be upheld by all concerned in taking 
the stand that if no emission takes place outside the 
licensed frequency limits, we are beyond reproach. 
By all means let my neighbours buy or build sets 
which stand up and beg for interference, but why 
should I have to concern myself about it, after I have 
spent a good deal of time and money to ensure that 
I am abiding by the regulations in my licence? 

H. S. CHADWICK, G80ON. 


Short Weight in Energy? 
“¢*ATHODE RAY,” in his article on “Energy” 
January issue), touches a sore point when he 
states “ The electrical people might assume that their 
pressure was, on the average, constant, too, and install 
meters taking account of current and time only, but 
fortunately for us in these days, when the variations 
are always downward, they don’t.” 

He misses one class of electricity consumer out; 
i.e., those like myself connected to a d.c. supply with 
meters taking account of current and time only 
Mine records energy supplied based on the assumption 
of a constant voltage of 240 volts. I have on several 
occasions measured my supply voltage and it is, on 
the average, between 210 and 220 volts. I have only 
known it to rise to 240 volts at about midnight, when 
all the other consumers are in bed. 

It would be interesting to know whether the B.E.A 
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endorse the 


THE EDITOR 


opinions expressed by his correspondents 


are prepared to reimburse such electricity consumers 

as myself for electricity recorded but not actually 

consumed S. YARROW 
London, N.16 


froiding Hum in Pickup Transformers 


HAVE found the following up useful in avoiding 
hum pick-up in the coupling transformer of a 
low-impedance gramophone pickup. If the first a.f 
valve has a top-cap grid the transformer can be con- 
veniently mounted on the top of the valve screening 
can. This gives a short grid lead and direct earthing 
through the can and at least one degree of freedom 
in rotating the transformer to find zero hum. 
Thornton Heath, Surrey S. HEATH 


Critique of Colour Coding 


KNOW, from the fact that statistics state that one 

male in every six suffers from colour blindness, 

that I can expect at least 17 per cent of your readers 
to agree with the contents of this letter 

How pleasant it is to handle a piece of radio equip- 
ment made on the Continent and find that all the 
small components are plainly marked with values and 
tolerances! No wondering whether a dot or a band 
is yellow or orange, brown or red or even green! 

As for the use of such colours as blue and violet, 
well, I have even heard women, who do not normally 
suffer from colour blindness arguing about these. 

I believe that a case cannot be made out to justify 
the continued use of colour coding. If it is claimed 
that it is cheaper to code than print, I should like 
to know how much is involved, for I find it difficult 
to believe that all the manufacturers in the world who 
print the values are functioning uneconomically. I 
contend that when a resistor is old and charred it is 
easier to read a printed number, especially if this 
appears in more than one place on the body, than to 
determine whether a spot is, say, yellow or orange 

Now, in case I am accused of being entirely destruc 
tive and having nothing new to offer, I should like to 
propose for the consideration of your readers and 
the resistor manufacturers a scheme which, to my 
mind, embodies the advantages of th: two afore- 
mentioned methods é 

Resistors should be body-colour coded in group: 
as follows 

0—100°! black 
101—1,000©) red 
1,001—10k!? yellow 
10,001—100k{? green 
100,001—1M!‘) blue 
1,000,001—* white 
he depth of colouring to be so chosen that the 
higher-value groups should reflect more light than the 
lower ones, thus enabling a completely colour-blind 
person to assess the group to which a component 
belongs, i.c., dark red and light blue should be used 
in all cases 

Tolerance (for 10 
tips 

Wattage (necessary because with the 
rating resistors it is impossible toa 


and better Gold, silver, etc., 


new high- 
s their durability 
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Letters to the Editor , Continued the front aerial and the van cruises until a signal is 


eard. The van then slows up and the receiver 1s 
switched backwards and forwards between the front 
1erial and the rear one immediately behind it. The 
acrial nearer the television set gives the stronger sig- 
nal and the signals from the two only reach equality 
when the bisector of the line joining the aerials passes 
through the television set. When they are equal the 
topped. It is then known that the television 
: et is in a house alongside the van 

Higher wattage 1 Io determine on which side of the road this house 
s the receiver is switched to the third aerial, and since 
s must be either nearer to or farther from the tele- 
ision set it immediately reveals the side of the van 
n which the set lies by an increase or decrease of 
ignal. Reference a list of licence-holders then 
hows whether not the television set which has 
been detected is being used legitimately or by a pirate 
im groups & The claimed to be capable of locating 
the position of a television set when the van is within 

ht be snot 


umpressed 
be at one or 
For smaller resist 


bx 


rie ircult 
mall resistor 
iS at present 


LOOft of it. In addition to its primary object of locat 

Br - & ng pirates the van has an obvious secondary use in 

WOOLLETI that in a rapid cruise round a given area it would be 

possible quite quickly to determine how many tele- 

ion sets were in use at a given time. By comparing 

this figure with the known number of television sets 

obtained from the records of licence-holders, the per- 

4 a A r * N G entage of viewers using their sets at a given time 

ould be obtained. This information would presum- 

TELEVISION PIRATES ibly be of value to the B.B.C. as evidence of viewers’ 

reaction to programmes. This use is perhaps one to 

which the vans will be put when they have fulfilled 

their primary job, and there are no more pirates for 
them to detect 

The fact that television sets provide a field which 

makes them so easily detectable may serve to bring 

home to users the possibilities of their interfering 

with other broadcast receivers. The second harmonic 

fitted one at the front of the line-scanning frequency is used for their detec- 

rners of an “I tion, but the twentieth harmonic is quite strong near 

sitive receiver can bi the set, and its frequency is very close indeed to that 

tals and the receiver f Droitwich. It is quite strong enough for serious 

idspeaker nterference with a broadcast receiver on the other 

electromagnet: 


f a party wall 
trong magneti This 


Detection System 


wainst unlicensed televisior 

Post Office is employing 
iratus which can detect an 
operation within a radiu 
irries three horizontal loop 


ide Ol 
was pointed out in Wireless World* some 
ime ago. In fact, broadcast interference is probably 
more usually due to the electric field than the mag- 
netic and set makers minimize it by screening. Some- 
times the line inning circuits are enclosed in a metal 
box and quite often the inside of the cabinet is 
‘painted’ with colloidal graphite to form a screen 
» is relatively ineffective on the mag- 
netic field, and in any case complete screening of a 
television set is impossible until someone invents a 
transparent material which is also a good conductor 
One must be able to see the tube face! 


I 


requencie 
entirely within thi 
is the distan 


line-scanning 
s tuned to the 


The fact that a television set gives away its pre- 
ence and so enables pirates to be traced thus cannot 
be regarded as an entirely unmixed blessing by law- 
ibiding citizens The very fact that it does so means 
that it is liable to interfere with nearby broadcast 
listeners. If it were possible completely to remove 
this possibility of interference, then the possibility of 
iete would also vanish 

case in which the Post Office might 
tempted to aim at less than perfection in the 
nterterence 
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“Trustworthy Valves 


Greater Reliability Achieved by Improved Mechanical Design 


By E. G. ROWE,* Msc. 4.0.6.1 


ANUFACTURE of for domestic 
ivers is controlled primarily by the need 
produce them at minimum and 
limitation it has been possible to main- 
ure rate during the normal life of sets 
ularly noticeable during the war, 
that even with the most antiquated 
e troubles were much less frequent than 
components. However, the rapid in- 
number of television with their 
mplement of 
es against the 


An engineer interested in the subject of “ reliable ” 
valves very quickly realizes that any attempt to give 
an accurate definition of reliability depends very much 
on the application in which the valve is used. For 
example, a valve may be considered reliable if it 
operates for a long ume in a normal circuit without 
giving trouble; alternatively, its reliability may neces 
Sitate that it performs with negligible changes in 
certain essential parameters throughout life. Again, 
another user would consider reliability attained if he 
could have a guaranteed 
short term of life without 
early failures, whilst still 
another would be satis- 
fied with an extremely 
short guaranteed opera- 
tional life following 
immediately after an 
undefined shelf life 
Finally, there is the well- 
known requirement for 
trouble-free performance 
under conditions of ex- 
treme vibration and/or 
shock 

One of the best general 
definitions that a 
“reliable” valve 


valves 
cost, 


tain a low f 
Chis fact wa 
when it wa 


sets, 


In this article the name ‘‘ Trustworthy used to 
describe a type of valve that is perhaps more gener- 
ally known as “‘reliable”’ In America, the term 
‘‘ruggedized’’ has much the same meaning. ‘‘Reli- 
able’’ valves are generally improved (and more costly) 
versions of existing commercial types; the electrical 
characteristics are kept the same but the mechanical 
structure is redesigned to give a better performance 
under conditions of vibration and shock. Moreover, 
the description ‘‘reliable’’ usually denotes a very de- 
finite standard of reliability. This is expressed in 
terms of the percentage of failures in a batch of 
samples tested over a certain time (usually 1,000 
hours), and is generally less than one percent. Relia- 
bility does not necessarily mean long life, although in 
practice it often does. The valves in a guided missile, 
for example, must have extremely good reliability for characterized by having 
the short existence but there is 4 very high probability 


iver’s five, has is 
it the failure 
embarrassing, 
manulacturers 
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electronics 


while they are in 


rial field, 
conditions 
l ire more 
military uses of radio received a strong 
the war and we have now reached 
ere the whole tactics of attack and defence 
dependent on the electronic equipment 
ver, since the war many of the devices 
r destruction have been adapted to peace- 
nd the safety of the traveller now depends 
on them. 
of valves in industrial applications is, of 
very different matter from their use in 
receivers Industrial use frequently in- 
of extreme vibration and shock 
ranges of temperature and humidity and so 
ther, the failure a valve in a domestic 
nply means that one loses a certain amount 
until the valve is replaced, whereas in 
ilve failure can cause a catastrophe with 
of life, while in war it may perhaps result 
a vital conflict 
uitability of the ordinary radio valve for 
ipplications becomes very obvious, and 
valve-maker has been very much aware 
great expense of a programme of reliable 
pment has been prohibitive, except for 
certain specialized equipment such a 
Ter he 


nditions 


ot 


obviously no requirement for long operating life 


that it will operate 
normally when taken 
from stock and installed 
in equipment for which it was intended, and an 
extremely low probability that it will fail during 
subsequent operation in that equipment for some 
definite period of ume 

It is quite possible to make “reliable” valves that 
will achieve any or all of the above requirements, 
but this article is concerned only with valves to be 
manufactured in large quantities and required to 
operate reliably up to one or two thousand hours, 
under conditions where extremes of ambient tem- 
perature may be encountered, either in storage or in 
operation, and where the valve and equipment may 
be subject to considerable mechanical shock or vibra 
tion. To be still more specific, the immediate ob 
jective is to achieve valve types having characteristics 
corresponding to existing designs but with a failure 
risk of the order of 1 per cent in 1,000 hours 

The subject of valve reliability has been ex- 
haustively investigated in the United States, where 
various military and civil authorities have quoted the 
valve as being responsible for more than 50 per cent 
of the equipment breakdowns An analysis was 
* Brimar nes & Cables Lid 
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EXTRA SUPPORT 
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STWORTHY ORDINARY 


ade of valve failures in civil aviation and the in- 
does m formation obtained was used to improve the design 
merey @ generc: f the particular types concerned. It is claimed that 
they are now 10 times as reliable as they 
vere Work in this country has been centred on 
valve types in the Services Preferred List and mainly 
aused by vibrator m miniatures and sub-miniatures The author’ 
Class A cor ompany has concentrated on miniatures and novals 
its output " 
jane \ valve is basically a mechanical structure having 
meeured ectrical properties that must be maintained through 
stroboscot it its life it is built up from metal, mica 
when it is ind glass, it is subject to the failures common to all 
tructures made o ese materials, such as breakage, 
distortion, loosening of component parts, etc In 
iddition, mechanical weaknesses can directly affect 
lectrical and chemical properties 
Complete analysis of many large groups of standard 
ommercial valves returned as failures from opera- 
tional equipment has shown that the faults occurring 
ire as follows 
Electrical failures such as noise, instability 
b) Mechanical failures of the assembly giving short 
circuits and open-circuited elements 
c) Mechanical failures of the heater structure 
d) Glass fault 
Group (a) 1 used by vibration and is a pre 
liminary to grot b), so there are really three main 
yurces of trouble: mechanical faults, often aggravated 
yv vibration; heater faults; and glass faults 
It was fairly obvious that re-design efforts had to 
be directed towards shorter and more rigid structures 
that would be more stable under vibration, and what 
has been done can be seen from Fig. 1. The modified 
tructures have the following main features 
1) Tight mica holes for the grids and double micas 
of optimum thickne 


in the micas to hold the grids 
f the bottom insulator to the 
positions as possible 
‘-ided across the anode lugs to lock thx 
> micas 
hanges giving greater strength to the 
es and improved location and fixing methods 
ter valve mount made possible by increased 


cathodes 


stem i 


lum number of welds throughout the struc 


ny of these modifications it 1s possible 
noise due to vibration to a very 
level as shown in Fig. 3, although there 
1 few sharp peaks in the region above 
rhese latter resonances are in general much 
height than those of the original valve but 
at the same frequencies, indicating that 
indamental resonances of components and 
be removed by a complete change of design 
As the immediate aim is to produce valves 
lar electrical properties (including capacitances 
existing range, complete re-design is generally 
ut of the question 
Heater failures resulting in open-circuits and short- 
iave been due to three causes 
1) Excessive core temperature 
Movement of the heater inside the cathode under 
vibration conditions and consequent damage to the 
heater coating at the cathode ends 
Incipient fracturing of the core wire at any sharp 
bends 
While the operating temperature was satisfactory 
for normal! receiving valves, it was thought advisable 
» it for the “ Trustworthy” types by the use 
uicker core wires. This necessitated a longer 
f heater wire, which meant extra loops, giving 
t cathode. The improvement was 
not as much as was expected, as the heaters still had 
arp bends that led to breakage, so the reverse helical 
now been adopted, permitting the use of a 


neater na 


List of “ Trustworthy” Valves and their “ ordinary’ 


Counterparts 


Commercial 
Equivalent 


“Trust- 
worthy 
Type 
ip oSN7GT 
BA6 
6OBE6 
25SN7GI 
12AX7 
6AL5 


Description 


Double triode 
Variable-mu r.f. pentode 
Heptode frequency changer 
Double triode 
Double triode 
Double diod 
cathodes 
Low-noise 
tode 
High-slope double triode 
Output pentode, 6V6 char- 
acteristics 
R.F. amplifier, pentode 
Full-wave rectifier 
High-slope r.f. pentode 
Variable-mu r.f. pentode 
Double-diode triode 
Double triode 
Video output pentode 
Half-wave rectifier 
Double triode 


separate 


6BR7 amplifier, pen- 


12AT7 
6oBWO6 
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STANDARD C 


FINAL DESIGN 


Fig. 3. Re 
showing 
three stages if sd ‘lopment 
quencies are mechar ] 
while the genera 
by looseness of the structure 


vibration test equipment in Fig. 2, 
Trustworthy valve ot 
The peaks at the higher fre 
in the grid and cathode, 
yw-frequency end is 


the r > output from a 


resonances 


noise level at the | aused 


large wire having no sharp bends to cause 
incipient failur his design of heater is now being 
used for m«¢ Irustworthy ” valves and it has 
temperature can be kept 
gur The heater is flexible with no 
sharp bends, and it fits the round cathode sleeves 
exceedingly well and is easy to insert into the cathode 
without damage to itself 

A further design feature was the use of heater bars 
that lock into the bottom mica and project below the 
cathode (see Fig. | Ihe heater can then be inserted 
into the sub-assembly and welded to the heater bars 
before the sub-assembly is mounted on the glass base 
and the working space is restricted. Thus we hav 
ensured good heater welds which can be adequately 
inspected before the final mount is put on to the stem 
Furthermore, the stem wires can be welded to the 
thick heater bars near the mica periphery, giving 
valuable s ort to the lower mica and at the same 
weld to be performed away from 
r secuon of the mount 
rk of “Trustworthy” valves the 
ull employed, but the controls are 
very much tight 1 rigid rejection limits and com 
plete batch limits are exceeded. As an 
envelope material, glass has the advantage of 
transparency, chemical inertness, electrical insulation, 
hardness and the ability to be welded by flame heating 
but it brittle rather than a tough material and 
therefore requ! 1 considerable number of refine 
ments in technique to ensure freedom from cracking 
in service 

Glass is strong in compression and relatively weak 
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3-WAY MIXER 


& peak programme 


meter for recording and large 
sound installations etc 


One milliwatt output on 600 ohm line (.775 V) for 
an input of 30 microvolts on 7.5—30 ohm balanced 
input. Output balanced or unbalanced by in 
ternal switch. The meter reading is obtained by 
a valve voltmeter with | second time constant 
which reads programme level, and responds tc 
transient peaks. 


Calibration in 2 db steps, to plus 12 db and minus 
20 db referred to zero level. Special low field 
internal power packs supplies 8 valves including 
stabilising and selenium rectifier, consumption 
23 watts 


Manufactured by: 
VORTEXION LIMITE 
D 


257-263. THE BROADWAY, WIMBLEDL 
LONDON. SW19 


Telephones: LiBerty 2814 & 6242-3 T 


elezrams Vortexicr 


MARCONI 


serves 


mankind 


Marconi came into a world in which 
communications were adolescent. 
When he left it, the marvels of radio 
were a commonplace. His name 
had achieved immortality ; his work 
was established tin the service 

of mankind. It is therefore 

no coincidence that the Company 
which he founded should 

supply communication and navigation 
equipment for aircraft like 

the Canberra and Comet, which 

are the most advanced 


of their class in the world. 


MARCONI'S WIRELESS TELEGRAPH COMPANY LTO CHELMSFORO ESSEX 
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ave so far been concerned mainly with the passage through the material; the resultant pressure 
directionality in the vertical plane, but direc is given by R in Fig. S(b). As the frequency increases, 
tionality in the horizontal plane may also be the angle corresponding to / plus A increases so that 
For example, the columns to be used in P» is coming closer in phase to p;, and R increases; 
urea of St. Paul’s were required to cover a eventually p) would be more than 360 degrees behind 
area in front of them of about 60 degrees p; and R would begin to decrease. However, the 
the axis; but radiation to the back intensity of p» is being decreased by diffraction and by 
ind would only have decreased * and = attenuation through the material, so that in practic 
equation (3) of the previous issue P» becomes negligible compared with p; before this 
has described two arrangements tor Stage is reached 

directionality in the horizontal plane, one Kalusche describes design of this type using 
will be briefly described here. Consider a “ packwatte” (which eg be cotton waste) as 
mounted in an “open-backed” baffle of the material; at 2( the emission to the back is 

as shown in Fig. 5(a), employing a cer about 20 db lower than that to the front 
ity of packing material. At the front of the he requirements for the loudspeaker columns fo: 
there is a pressure p;, emitted directly the dome ar¢ f St. Paul’s have been discussed above 
essure p» from the back of the loudspeaker in general terms The length of the low-frequency 
which has been diffracted round the baffi’e. At a given section was required to be 11 feet; eleven 10-inch 
frequency, the vector diagram, Fig. 5(b), illustrates nominal) loudspeakers were mounted as _ closely 
he haviour; p, is 180 degrees behind p;, but is together as po: ina cabinet. The high-frequency 
idditionally delayed by an angle corresponding to the section (2ft 9in :) was made up of nine 3}-in loud 
the path length from back to front, J, and speakers; the cross-over network was a half-section 
also. by ingle corresponding to the time perating at 1000c/s. Each section of the column 
taken, A, pass through the packing material, was tapered in intensity from the centre toward each 
the velocity of sound in which is lower than in air end by inserting T-attenuators between each loud 
Fig. 5(c) illustrates the behaviour at the back of the speaker and a load resistance equal to the nominal 
oudspeaker; the pressure p,; from the front is delayed impedance of the speaker; in this way all the speaker 
by an angle corresponding to the path difference | and in each section could be connected in series, thus pro 
the pressure p, from the back, already 180 degrees viding a convenient impedance for the cross-over 
ut of phase with the front, is in addition delayed by network while keeping reasonable damping across each 
in angle corresponding to A. If A is adjusted so that speaker. The back of the cabinet was left open, and 
. ingles are the same, then the resultant pres- cotton waste was used for the attenuation material 
ero providing the intensities of p; and p Accurate free-field measurements on this column were 


If for the packing we use a material in which the 
locity of sound is independent of frequency, then 
i! orresponding to A can be equal to 7 at all 
frequencie Now at a certain low frequency the 
ittenuation through the packing material can be such 
that p) is attenuated as much as p: is attenuated by 
With increasing frequency, p; is more 

diffraction and thus the material must 

attenuation which increases with frequency 

rate; the resultant pressure at the back will 


VS De Zero 


front of the loudspeaker at this certain low 
frequency, p, will be attenuated by diffraction and by 


I 


lity in the horizontai piane. 
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sides of pi 
Their design followed 
above, but as they eact 
about 35ft) it 
is long as the dom« 
ired to be the best com 

e ear level and dire 
secuons reached the 

nality at about 1,400< 
wre designed for this fre 
th-frequency section wa 
the size of the piers 


cover 


» MEASURED POINTS AT 4.000 c/s 
© MEASURED POINTS AT 250c/s 


DEGREES oFF AX!S 


yw the nave loudspeaker columns, 
recording material and adjustable 


unt n provided sufficient directionality 
horizontal plane, so the directional arrangement 
cotton backing was not emploved 
lime Delays.—A previous article’ has described the 
of time delays to preserve realism, and this tech- 
nployed in the Cathedral. ‘The first pair 
peaker columns (Fig. 1) was delayed by 
orresponding to the path difference 
between the pulpit column and the nave columns, plus 
c Ihe second and third pairs were delayed 
orrespondingly, but p!us 10 msec and 15 msec respec- 
tively Ihe amplitude of these nave columns was also 
Haas effect ensured that all the 


waste 


4 time inter 


reduced, and the 


sound appeared to be coming from the pulpit. 


mechanism consisted of a turntable 
) diameter disc of plastic magnetic 
This disc extended beyond the 
! f the turntable* and pro- 
ided an annulus supported only at 
radius. Recording, play 
and erase heads were mounted 
deck of the unit in such a 
that the underside of the annu- 
with the pole 
Small felted 
in slides over each 
mtact between 

annulus and the pole pieces 
7 ecording head was _ per- 
fixed and the playback 
1eads were attached to radius arms 
which allowed them to be moved 
ind clamped at any position on the 
ircumference of the annulus. A 
graduated scale, marked off in feet 
ind mulliseconds, facilitated the set- 
the heads to give the re- 
umes. The maximum 
verall delay obtainable on this unit 


The tume delay 
carrying an 


recording 


contact 


carried 
maintained 


a distance of 200 
yards, the peripheral speed of the 


t 
annulus being 30in per second. The 


Recent 
rcement 


57 
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minimun delay between adjacent 
corresponded to a distance of 20ft 

Erasure of the recorded sound took place at each 
revoluuon of the turntable just in advance of the 
recording In an installation of this sort it is 
against failure of the erasing 
mechanism; should this happen the recorded sound is 

yntinually repeated from the loudspeakers. To cover 
uch an eventuality, the recording was first erased by 
permanent magnets and then again by a supersonic 
head. Although the permanent magnets removed the 
recorded sound the residual noise level was high, and 
this was removed by the supersonic head. 

Ihe recording and playback amplifiers were con- 
ventional in design. The main power amplifiers were 
standard 25-watt public address amplifiers feeding the 
loudspeaker columns at 100 volts 

Power Requirements.—The tapered columns as de- 

signed for St. Paul’s are inefficient electrically since 
nearly all of the acoustic power is radiated from the 
entre loudspeakers while the electrical power is dis- 
d equally between all the loudspeakers. This 
be avoided.in a final design, e.g., by use of a 
tapped transformer, but the loss of power is not im- 
portant when, as in St. Paul’s, the columns are used 
for speech only and the total acoustic power required 
is only of the order of milliwatts. 

However, another important use of type 

f loudsveaker arrangement is to cover large »aumbers 
of people, as, for example, at sport stadiums; in these 
1coustic power required may be consider- 

», particularly when music has also to be amplified. 

1c loss of electrical power must then be avoided, and 

iny case it is probably better to use a uniform line 
yurce; the secondary lobes are still small compared 
with the main lobe, and the directivity of the line 
rce results in a saving of power. Thus the gain 
0.73, fl for an 11-ft colunm at 1,000 c/s is 

or 18db. Meyer’ quotes the example of a 

tre column with a total electrical power of 

’S watts, producing a sound pressure level of +94 db 
relative to 0.0002-dynes/cm* at a distance of 100 


playback heads 


head 


essential to guard 


k 
“d 


this 


ises the 


time of writing several details of the 
installation remain to be settled, but they 
oncern this particular installation only and are not 
f general interest. For example, there is a require- 
ment for speech at the altar to be amplified while 
maintaining the illusion that the sound is coming from 
the altar ‘his will probably be done by installing 
another column out of sight near the altar and then 
delaying the dome and lectern columns. 
Using the pulpit column plus the six nave columns, 
the word intelligibility was measured in the empty 


TABLE I 


Corresponding 
Sentence 
Intelligibility 


Posi- 
tion 


Word Intelligibility 


Un- 
delayed 


Un- 
Delayed delayed 


Delayed 


99 92 
95 93 
2? 89 
93 85 
85 61 
85 52 
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One of the 6-ft loudspeaker columns mounted on the piers 
in the nave in St. Paul's 


Cathedral at the six positions indicated in Fig. | of 
the previous instalment, with and without the delays, 
but otherwise with the system unchanged. It was 
mentioned in a previous article’ that time delays would 
probably improve intelligibility and this is, in fact, the 
case as is shown by Table I. It is seen that even in 
the empty Cathedral the intelligibility is high, and 
from equation (7) we can expect it to be better sull 
when the congregation is present 

However, the main advantage of the columns plus 
the time delays is the naturalness of the reinforced 
speech, a quality which is difficult to measure. With 
the new system, the illusion that all the sound is 
coming from the pulpit is maintained over the seating 
area except, not surprisingly, for the few small areas 
behind the pillars in which the pulpit is screened 
acoustically and visually. More important, probably, 
is the apparent lack of reverberation when the cclumn 
system is used 
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TWO-COLOUR P.V.C. WIRES 
WIREs with two-colour P.V.C. covering have recently 

been introduced by Tenaplas Ltd. of Upper Basil 
don, Pangbourne, Berks, to provide greater possibilitic 
in colour coding without departing from the small basi 
range of strongly contrasting colours which are in common 
use. This is done by superimposing a spiral of coloured 
lacquer on the P.V.C. covering, so that any number of 
code variations are made possible by the use of different 
spiral colours, while the basic identifying colour can be 


kept the same 
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OSCILLATOR 


actual equip- 


os 


it means 


perman- 
piece ol 
with 

the 


e not yet 
ensive 


that, is always where it is 
time it is needed, and by merely rotating 
perating condition in several valve stages 
1 glance 

I current readings often serve as a 
tuning and for keeping a check on current 
ion of valves, which may be operating very 

heir maximum limiting conditions. 
shows a skeleton circuit of a small 10-watt 
which the monitoring scheme discussed 
The transmitter covers the 
top-band” only (1.715-2 Mc/s), includes a 
oscillator) and a band-pass 
between the buffer stage V, and the power 
thus m amount of re- 


employed 
amateur 
1.0. (var Irequency 
oupling 
my inimising the 
change in [requency 
Fig. 3 provision is made to measure 
node and screen currents of V,, the 
, the buffer, but the anode, screen and 
of V., the power amplifier, are measured 
-~parately. Incidentally the first two valves are 
91s (EF50), and the final a VITS501 (TT11). 
f V. is measured by switching the 
hunt S., which is not a shunt in the 
are, as it does not modify the 
1 150-chm resistor and merely 
across which to connect the meter 
normal range of 0-SmA 
t to make the shunts S,, S, and S 
meter reads full with 
s applying a multiplying factor of 5 
ile. Shunt S, was adjusted to give 
deflection with 50mA, the multiplying 
factor being 10 
The actual amount of resistance required for S,, 
depends on the internal resistance of the 
meter The small 2}-in 0-SmA moving coil meters 
the writer used have internal resistances ranging 
from about 15 ohms, so that for 0-25mA con- 
version , S, and S, each require to be about 
f about 1.5 ohms. When the meter 
known exactly, and means are 
ring low values of resistance 


le 
scale 


available 
accurately, 
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Fig 3 skeleto 
positions in w t 
checking and tuning 


rcuit of a 


meter 


small transmitter showing 
shunts ore re 
f the equipment 


juired for routine 


Fig. 4. Set-up of the apparatus used for 
shunts and described in the text 
broken line is external to the set 


Jjusting th 
That on eft of the 


meter 


INCREASE 
CURRENT 
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METER 

SwiTCH 

MULTI-RANGE 
METER 


the shunts can be made to calculated 
measured before fitting into the circuit 
ing simple formula gives the value 
each case 


values and 
The follow 
hunt in 


R 
R, = ohms 


where R,=resistance of shunt 
R resistance of meter 
scale multiplying factor 
Where no such facilities are available a very simpl 
test rig will enable the shunts to be adjusted by the 
trial and error method 

The set-up used for the purpose is shown in Fig 
4 and consists of a 2-V accumulator (a 1}4-V dry cell 
could be used instead), a 250-ohm potentiometer and 
a multi-range meter These are connected up as 
shown and joined to the two points A and B across 
which points is joined also the length of resistance 
wire to be adjusted to form S Pcints A and B are 
already wired up to the meter shunt switch and to the 
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shown in Fig Ihe former measures 1 jin = 4in « jin 

he two pegs are 

Although there are only five points in the circuit 

Fig wi measurements were required it was 

4 2-pole 6-way switch, shown dia- 
r, but it could 


in apart 


single-plat 
A blank position (No. 5 
point of change 
irrent measure 
meter ff 


ver from the 
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ting and t ne 1 h | 
r ty} f equipment where there is no such 

| ints a! : n f 1 low-voltage circuit, 
starting with | wi equences be continuous, but if any 
ile deflection or I m hich rest n the meter being 
d on the mu witched nurely ifferent parts of a circuit, as 
ied off as alrea ! ig. 3. then blank contact must be 


the writer bei 
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Vethod of Stabilizing Frequency Division from a Crystal Drive 


ATTEN 
T is well known that a crystal oscillator controlling 
i chain of decade multivibrators (Fig. 1) can 
provide a very accurate of frequencies 
Such a system has been used for controlling clocks, 
frequency checking, time interval measurement, etc 
The writ id occasion to investigate such systems 
tor accurate frequency and time interval measure- 
ments, in mjunction with a commercial electronic 
unter le of registering counts up to 10° (See 


Fig 2 
Various multivibrators were investigated but all 
iffered t me degree from a particular fault, which 
large errors when the multivi- 
1K This fault 
multivibrator momentarily jumping 
itio of division (in this case ~ 9), 
to discriminate 
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for even division. This effect is very spasmodic in 
nature, causing an increase in the number of pulses 
a given time period. It is thought to 
be due to an increase in amplitude of the injected 
synchronizing voltage (due to heater or h.t. voltage 
inges), causing the multivibrator frequency to be 
drawn ” towards the synchronizing frequency. The 
tultivibrator was never found to “jump” to a higher 
of division 
was found that if a pulse of opposite polarity 
> inserted just before the true synchronizing pulse, 
uld prevent the muluvibrator triggering if it 
ut to trigger early, so holding it off until the 
see Fig 


counted over 


r r 


uzing pulse arrives 


his method of synchronizing is most economically 


in asymmetrical multivibrator which 
i short pulse out. The basic circuit is shown 
4, using a double triode. The oscillator gives 
positive p out of first anode and requires a 
gative synchronizing pulse, as shown. 
rhe final circuit (Fig. 5) shows that each frequency 
vailable via a cathode follower, all with positive- 
ilses and synchronized to a 100 kc/s crystal 
1¢ anode circuit of the modified Colpitts crystal 
cillator is over-compensated by L, causing a large 
sitive overshoot which is differentiated and shaped 
the cathode-follower circuit 
The 1-Mc/s circuit consists of various shaping 
circuits (L, and C, resonating at 1 Mc/s), producing 
" sec positive pulse at the output 
The synchronizing condenser between each mylti- 


ried out with 


1 
Lise 


plete circuit diagram of stable decade multi- 
e. Component values for decade frequencies 
in the table 


i below are shown 


Dkc/s CRYSTAL OSC 


vibrator is adjusted to give the correct differentiation 
for each preceding value of pulse which, the synchro- 
nizing being largely independent of injected pulse 
amplitude 

The unit is supplied from a stabilized h.t. supply, as 
shown in Fig. 5 


Setting up presents no difficulties if a double-beam 


Fig. 4 
vibrator 
negative 
ing pulse 
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Is your amplifier good enough for use 


the B.B.C. and many Commonwealth and 

ign broadcasting Corporations in Monitor 
systems and as a driver amplifier in the speech 
modulator chain of broadcast transmitter 


by famous record manutacturers for dis« 


Professional audio engmeers have chosen th 
[L/12 amplifier for the above applications to help 
bring to you the music on which you rely for you 
pleasure 


[his is a unique distinction tor an amplifie 
ivailable to the general publi 


amphfer and the best available complementary equipment the power ampiuher gives to 
pr on unsurpassed by any equipment at any price 


p2cification and they are distributed thr 


hroughout the world During 1951 to date 
eived from the U.S.A. for RC/PA/U 1 TL/12 amplifiers tor high quality radio 


This illustration shows the RC/PA/U pre-amplifier mounted 


in a console abinet designed tor r operation 
The TL/12 amplifier is mounted in the b yf the 


The Leak Dynamic pick-up and Leak radio unit 


ibinet 
are ais 
ncorporated This console was presented to Harold 
Rawlinson, Esq., conductor of the Insurance Orchestra 
Society, on the ocx 


asion of the Society's Silver Jubilee 


RC/PA/t “ POINT ONE” TL/t2 
REMOTE CONTROI PRIPLE LOOP FEEDBACK 
PRE-AMPLIFIER 12 WATT AMPLIFIER 
PRICE 9 GUINEAS PRICE 27 GUINEAS 


Craftsmanship ts apparent on inspection. Perfor- 
mance is certified by the N.P.L 


\ 25-page illustra ed bookiet describing these amplifers and containing muct 
oe miormation nterest to music iovers seeking the highest standard of * 


reproduction 1s available free on request 


H. J. LEAK & CO. LTD. (€stablished 1934) 


BRUNEL ROAD. WESTWAY FACTORY ESTATE. ACTON, W.3 
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COIL PACK 


as 


POINTS : (a) LJ 
r ar 
es with good ress LF. TRANSFORMERS 
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ELECTRIC BELLS 


500-W. PORTABLE 
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CLIX 15 AMP 
73 FOOT 


BE 
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SLIDER RESISTORS 
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rders under £2 add 2/6 
rly Closing days 


PRECISION EQUIPMENT 


RADIO 
CHASSIS 
AVAILABLE 


RADIOGRAM CARBILNET 
This us a really well made cabinet whi s i 
Size 2ft. 6in. wide, 2ft. 6in. high and 3 
FINISH : fully grained walnut, nicely poli 
MOTOR BOARD : is the right os tion t 
PEAKER GRILLE: gold lacqu meta 
INSIDE LID: flock spra 
pick-up noise 
25in 20% PRICE 
atriage or £4/4/- depout and 10 monthly paym ’ 
The space available for the radio chassi 
which use a separate speaker A suitab vle t 
Radiogram Five We have a limited mbe C plet Prix 
£10 19 6 or H.P. Terms specification almo 
Superior Five given opposite. Guarantees are also the sare 
Single speed with pick-up. Price £5/5/0, « i and 
Three-speed, motor only, price £4°15'0, carriage 
stal pick-up with two plue-in heads, price £4 46. With 
vai, p ice £21130. RECORD CHANGERS: Standird s 
pick-up. Price £11/15/0. Three-speed with dua! purpos 
£15/10 0. H.P. Terms on Motors and Record Chang« 


: THs MONTH'S SNIP 


a o8 CIAL mor me 
a ae = 
ay 


ery reliable motor. We are a to 
bought a can upment, 
available so we advise prompt action 
SPEEDS : 33, 45 and 75 r.p.m. covering 
records at present sold in this country ar 
types which will soon be available Tt RNTABLE. 
pressed steel with rubber mat (essential r 
MOTOR: Extra silent running inducti 
mains only. DRIVE: the modern rim 
is especially trouble free as no belt 
speed is automatically controlled 
fixing and drilling template is supplied 
from the top of the mot ! ? 

GUARANTEE. 

months. PRICE: 
Terms £170 


£12100, plu 
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“« 
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PARCEL, SPECIAL 
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by post are dealt with by 
address to Electronic Precis 
Windmill Hill, Ruislip, Middlesex 


under £1 add 1/9. oO.D 
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Wednesday, Ruislip ; Saturday 
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“DE MOBBE D VALVES.’ 


mercial « quivale nt 


invaluable 
ation recently revised. Pric 
ELECTRONI c 
Shows how t 
controlling ti 
> timer car « 
t 3 inute Price 
HE E L EC TRONIG 
Shows how to 


hine 


‘Tr 
SWIT¢ H. © 
switc 
ai contact 
IMPULSI 

tt working <« 

and gives sc 
" ontrol. Price 19 
*% WAT CONVERTIBLE 
AMPI trie R.” Shows how te 
< t amp with 
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: “Ol SASION AL 

St PE RHET."” In whet? 
t 4 strengtt low and interferen@ 
eo 8 


afcas 


ha publicatior 

ails Price 16. “* 
Eat nN ALENTS.” 
valents 


Al IGNME NI Pr AKS.”’ 

k gives the I.P. freq 
wre than 4,700 receivers 
Americar ar Continenta 
ry popular British set is 
and hints on finding the ~~~} « 
f unknown British sets 

n. Price 4/6. MAKING COll 
P AC KS. Shows how standard t yp« 

ul oa ks can be made 

vt, 16. 
Al 1GNME NT SIGNAL GENER- 
ATOR Reprint from Radi 
Constructor " describes a very usef 
mbined signal generator and 
mcilloscope od r.V. FROM 
RDFI. Reprint of the 
whict recently appear 
Practical Teles t 


ae 


charge approx 
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PORCELAIN CABLE CLEATS 


ANNOUNCING THE OPENING OF A SPECIAL EX W.D. DEPARTMENT TO HELP OVERSEAS AND 


HOME CUSTOMERS WHO REQUIRE SPECIAL EX-GOVERNMENT 


INSTRUMENTS AND GEAR. 


me of the equ sed 
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AVAILABLE—SEND DETAILS 
YOUR REQUIREMENTS 
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EX-GOVERN- 
MENT VALVES | WHAT FOR £5 


particular tllustraticr 
f ‘“Brimar Radio Val 
this page describes t 
to th . ¢ whos were . A Stes 
a ae Se grea IMPULSE MOTOR 

in manth’s ** Guess What ” i = Wi drive mechanism to which 

¢ invite you identify the object illastr . —— have — 
‘ ‘ ‘ f rhe note mer r ‘ Med ountec in totally 
. ebex is rs ; Price 25 - each 

Street branch - offer prizes of ¢ UNSPILLABLE 
ret at and ACCUMULATORS 

third correct answers ' ery 
Ihere is me need t 
you can send i 
first post on the 2 


best 


MERCURY RECTIFIERS 


1.8 Amps. 6/6 “ p As illustra 

CV1029 2K\ \mp P t ted this is 

BDIO 1 , ugh, | - de and wid useful for 
t . de CXperime: 


~ adio cl +p i r a tal circuits 
MISCELLANEOUS TYPES . . b packing 5 . . ) crystal sets, 
Py : t packing eu Pri 
} follow are also available {4 r ~s 3/9 cach 
nd v ha t zi give further : , 
and quantity 
these types 
in smaller 
: your special 


10,000 B.V.A. VALVES AT PRE-BUDGET PRICES 


RAP:D ACTION REVERSING MECHANISM 


his consists of shunt wounc « tor 
Fite cometh 26 6 Sa Cee Se eee ‘ 2-GANG .00035 TUNING 
aded arm keeps ‘ CON NSE 
forward directior til drau ‘ t mplete with Perspex dust cover 
pressure cavises » d and built-in trimmers Super wt 
This counteracts ¢ tion { the spring, tuning personal receiver 
engages he clutch on ther side and her $6 cach 
reverses the drive The motor itself alweys BRASS CASED PLUG 
rotates in the same direction, therefore revers p20 - 
ing is almost instant us 
If pressure control is m equired the bellows 
an be replaced by a solenoid. These echan 
sms (really beautifully made by ar er 
mpany) have iplings for and are desigr 
to take two (flexible) drives simultaneously 
each drive, howe. is independent ‘ n way brass cased plug ideal 
ther tr portable apparatus. Price 2/3 
Motor details are 27 ° ; r ‘ niemate ¢ ach half, Bin D33BR and D33BI1 
dimensions of mpic <= Sm. wis [ep : ADJUSTABLE THERMOSTAT 
r quantity or 6 eact y 
Limited qua a a ¢ = 
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WAn» MOUSE—STOP PIPES 
FREEZING, ETC. 

INFORMATION WANTED pag — i ~ ag 

‘ 5 watts almost flat, length 

any uh i width ifin., thickness [in., 

= : . aR psy ~— fitted terminals, $/6 

Orders by post are —_ 7, oe oe . Suitable thermostat, 3/6. 


ri delay dress t 
avoid dela — so lata of convector 
TMi Fila, 


us w in- 


Orders under £2 add 2/6, under £1 add ta t t ent C.0.1)., additional charge approx. 2/6 
List 6d. Early closing days : Wednesday, Ruislip: Saturday, ¢ 
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MAGNETIC RECORDING 
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CHANGER : ? 
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LF. TRANSFOUMERS 
y 2 nal! size 
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SPECIAL guarose VALVES 
7003. S$ -; 3 Cvées. 66 VR 36 
v 5 ¥ 3 6 : 
48 36 VU33, 36 _ 
96; VR6SA. 46; MS Per 
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¥ ¥ 
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sive st ks at '« ) z 
Sd w 
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Quarter 


Two Watt 
Sk 3Fk, 439k 
27 k&, 30 kw, 47 ke 


Four Watt : 20 k 


40 k, 56 k 2 
HIGH STABILITY RESISTORS. 
@acr 


6 watt 
330.9 
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TELEVISION MAGNIFYING LENS ? 
Fin te 0 2 clear, 75 


nd packing $ 


all types 
LUSTRAPHONE MOVING COIL MICRO 
PHONES. Type C5 onse substantially 
flat to 8 kes v ¢ Dohms. Fitted w 
switch, €S each pe . As above 
edance 200.000 ohms, £5 12 6 eact 
CARBON HAND MICROPHONES 
No. 3 With G.P.O. type carbon insert 
switch in handle, lead and jack plug 
sed, 5 - each 
SLEEVING. 2 mn 


nal = lengths, assorted 


New 
ed silk 


wo gross tto 
COLLARO RCSI!I SINGLE SPEED AUTO 
CHANGER. Non-mixing 


HAVE 
OR CARRIAGE ON ALL ITEMS 


EPTFORD ADDRES EARLY 
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N THUR 


STABILIVOLT we vse Similar 
40 Operst ng voltages 280, 2/0, 140 ioe, 
rent ‘0 r 
z opires r 
THYRATRONS 
4 heater, anode volt 
a, average 200 
>f tish base, with anod 
72 per dozen 
HEAVY put ouTPUT ey om 
Type PTISH ‘ ament t 
ove beer s an ly used st 
ality amplifiers. S$ - eact 
CONDENSERS pFs 
200, 6d. each, $ 6 doz 
2,000, 4,000, 4,500 
a nig yma ~mee 
. e doe ‘an 
is 
29 wh F 500 vo wkg vert 
HIGH VOLTAGE MICA CONDENSERS 
F 500 v 


ase upright me 


wkg., by a 


4 pe VOLTAGE PAPER CONDENSERS 
541 n a bakelite cylindrical case 

buF, Sky. wkg., 19 each 

AMPLION TESTMETER by Ranges A.C. and 
and D.C Resistance 
BOO ohms per voit A.¢ 


and D.< eS 
CLOSE TOLERANCE SILVER MICA CON 
DENSERS. |0,000 pF (0 

jeal for service br 
£410 - per 

13 eac 

400pF (0.0004,.F 
HIGH CAPACITY 
CONDENSERS ‘ 


ea 
"PRECISION MICA 
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{f above, eg 
- f 0 f over 150 series and 
these condensers in 
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{ 2$d. stamo 
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PRIORITY TO DEFENCE AND EXPORT ORDERS 


GARLAND BROS. 
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5 OBELISK PARADE, LEWISHAM 
$.E.13 


~) 
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Ss » TFELEVISION 
SS Y CONSOLE CABINETS 


SUPPLEMENT DE LUXE BEAUTIFUL 
Bias WALNUT VENEER 


METAL RECTIFIERS 
FOR TELEVISION 
Wx3 37 


wXe 
4A con 
r \ receivers 
Mal n chok LASKY'S 
Wiith contro PRICE 
p extra Post 
LASKY’S PRICE 
CATHODE RAY TUBES. AI - 10. 

Postag em types and sizes available fron 
FRAME BLOCKING OSCIL- 9 Brand new and fully guarar 
LATOR TRANSFORMERS. 12in from £18 4 10 

, > 2 ch 2 f 

I ASK’ SI RICE 4 6 = 15in from £22 16 10 

. ies —_—e 16in from £24 6 § 

- « E rec r om £22 5 P 
oO AXIAL ABLE l4in. rectangular from £ 8 § a 


< 
Standar peda : 
Sing i, I~ per yard WENVOE & KIRK O’ SHOTTS ‘#bile receiver to a con- 
I r COILS for the VIEWMASTER. 
10 coils and 4 filter coils, by Wearite 
Exactly as specific 1 in the construc- i 
tion desta Available from stock ig tube 
PRICE 28)-, postage | - extra availat required 


EVERYBODY IS BUILDING ENGRAVED _kNoes 


diam 


THE VIEWMASTER or a 


c extra Cc. TUBES 
WIREWOUND col ernment 
VERN POT METERS f al 


s 


LASKY Ss ach 
price 36 SRY ‘SPRICE 10 
Cathode Ray Tu : Ap pare he 
Mod ee A. RECEIVER 
latest develop : 3 P 


Television for a home con- 
structor at its fines 
Send he ¢ ‘on STRUC 
rION ENVELOPE a %32-page NO SHORTAGE 
klet rammed with top-rate LASKY'S 
aieian . CATHODE RAY TUBI 
M ASKS am ] a7 min a aim 
—_— ¥in. BRAND NEW AND 
106 UNUSED Supplied less 
LASKY'S PRICE 
Carr.age 7/6 extra 35 ~ 
Model E for Wenvoe scene NF egy ly VCR97 ¢ TUBES 
PRIC! 5 - rcop . ~ oan 4 BRAND NEW AND 
UNUSED In maker 


AL. COMPONENTS IN STOCK AND SOLD SEPARATELY | tlvctspyos' (76 crane iorung word ra 


age a ext 
nsulated 


sin. CLOSED PIELD LOUD- |T.C.C.VISCONOLHIGHVUL4 AGE E.H.1 ae t ed base i 
SPEAKERS jeal for televisior CONDENSERS (Cathode ray FOR VC Primary LASKY’S PRICE 40 = 
r r l trar ohr 6 ‘V. Price 46 cach 250 v é ; Carriage S/- extra 

ff ur C.R. tub d. 12.5 kV. Price 7'6 cach d a ' v ARMOUR PLA r FE 
LASKY’S PRICE | a 6 AY ie. LASKY" 's PRICK QS SAFETY GLASS . 
’ : Q ioe rac - 2 - 
Pos. 1/6 17 6 . o ¥-, 12in ‘4 
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tASKY'S ‘Harrow Road tTD. 


370 HARROW ROAD. PADDING TON, LONDON. W.9 


ephones : ¢ ( Namngham 1979 and 7214 


Wil 4 


Opposite Paddington Hospital) 
Hours: Mon. to Sat. 9.30 a.m. to 6 p.m.. Thurs, hal! dav | p.m. Send 24d. stamp with vour name and address 
our supp ies of new man ifacturers surplus eqaipmen' and 


in block 


etters please) for a copy o/ our current stock st ging decails of 
ex-governmeat radio cadar and valves, etc. 
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TANNOY HAND-POWERED MICRO- 
( 


PHONE AND HEADPHONES M 
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giving details of our su shes of new manulacturers surplus equipment 


ernment radio. velevision i valve 


MARCH 


os? 
1952 


Wrretess Worip 


EX-A.M,. COMMUNIC TRO RECEIVER 
I 


YPE Rils 


1 


LASKY'S 
PRICE 


£12 10 - 
76 
VIBRATOR PACKS 


4 
LASKY'S PRICE « 


A 
LASKY'S mae 35 ™ 
ae * 6 ack t 


396 


REC SIVER TYPE : 2 
rT} 6 eq 


LASKY'S ‘Paice 


va 


LASKY s 
PRICE 


106 


R.F. UNITS TYPE 


s . 
LASKY § & 
PRICE art 


DRIVES 


— 
Post 44 


ste 


EPICYCLIC 


LASKY'S 
PRICE 


} ALL YOUR TEST GEAR AT I ASKY’S | 
RADAR RECEIVER UNITS TYPE 


» UNI 


Ris84 
SED IN O} 4 
EX. A.M. FREQUENCY 
METER TYPE W119! 
USED CONDITION 
' ane Ke et 
LASKY s PRICE 
eeTéeim 196 
DIODE Ss 


c RYST Al 
LASKY'S PRICE 3 11° 


| per cem. and © 
per cent 
LASKY's 
PRICE 


£7196 


Carriage and pack 
O- extra 


TANNOY 60 WATT 
AMPLIFIERS 


* rack 


LASKY ee — 
plete with all 
arriage an waking 


VOLT 
TORS 


£1119 6 
126 extra 


6 and 12 VIBRA- 


LASEY'S PRICE 


"96; 


A GENUINE MINIATURE 
2-GANG TUNING CON- 
DENSER 


OF 


. jin. « 
were Ay ya 6 6 

No. 2 ‘ 

LASEY'S PRICE 

Post @@extra, 0/6 


SERVISOL 
ani serv 


INTER-COM UNIT SCOOP 


Manufacturer’s surplus. 
uses 3 valves, 


AT A 
FRACTION 


“| USUAL “tae |S: 
COST. 


HIGH VOLTAGE CON- 
D 


Brand new. For 6 station operation, 
1 each 25Z4, KT32, and 6J7. AC DC mains 


TOGGLE SWITCHES 


DP On-off ewiteh 
LASKY'S PRICE ea 
Post extra 1 = 


ANTENNA aa. AY UNITS 
TYPE CBY 29125. 
NEW AND UNUSED 

IN ORIGINAL CARTON 
The equipment 
mA moving coll meter 
sulators, 0.75 amp heating 
switch, ete 
udenser 6 
— . — 


= Olin ‘ 
16 6 
PLIERS 
Round nose Various sise 
LASKY'S PRICE 13° 


LASKY s PRICE 


1 6 extra 


- 


CABINETS FOR 
INTER-COM 
CH ASSIS 
Medium wa 


for s ficat 


25 - 


LASKY s 


art — 


LASKY’S PRICE 
- ae 
£5.20 

Carriage 2 6 extra. P 


Complete with all valves, 
speaker and indicator bulbs. 


FEW 
VES 


; a 's SPEAKER CABINETS 
PRICE 35 = Sad on th ome. 


2 6d. extra 


CHASSIS LESS 
BULBS, AND 


speane: 
ira 


WRITE FOR FURTHER DETAILS 126 


LASKY'S PRICE 
Leas speaker 


PRICE 


Carriage extra 


HEADPHONES 
DLE. Low resistance, new and uuu 
ee Dien tic ae 

AMERICAN AIR CORPS TYPE 


96 


pASKY'S 
PRICE 


headba 


LASEY'S 
PRICE 


CONDENSER CORNER 


@a’* 
= ~ 


DOH SOV AVeareauareeeHr 
-— 


eee oPaareK er aur’ 


ner to 


EX- - ERNMENT TEST 
NSTRU ME NTS. 


CONT pinion, ed at 
volt bridge t r 
i “818 18. - 


ae ne pa OHMMETER 


LASKY'S £4 19 6 


LFF. "RECEIVER TYP! 
BRAND NEW AND t 
rons. ¢ ains ew 
ey A at 


METAL CHASSIS. BRAND NEW AND 
UNUSED 


N Drilled for 4 wa 
big 

LASKY'S 1/- 

PRICE 


No 2 wide 


PERFECT 


LP's et 


R3108 
NUSED IN ORIGINA 
anre EA 


Aeris earth tag 
LASKY'S 

price 219 
Bo! fin. wide 
A genera ‘ ational octal va 


rialas err 


LASKY 3 11 


t 440 voit Almo ae 
LASKY'S PRICE 

arriage 3 @extr 25 = 
EX. A.M, RECEIVER TYPE 


a oo Pr 
» v ‘ 


R1481 


A 
LASKY'S 
PRICE 


LASKY's 69 6 
-METAL REC TIFIERS 
re A. Price 


pits at 6 


MONEY BACK GUARANTEE 
Everything ordered from Lasky’s 
is guaranteed to be as advertised. 
If you are not more than satisfied 
return goods for cash refund. 


MARCH 


1952 


BUILD A PROFESSIONAL 

RADIO OR AMPLIFIER 

AT LESS THAN HALF 
TODAY’S PRICE 


A MAINS OR BATTERY PORTABLE KIT A MIDGET 4-STATION “PRE-SET” 


« 


A T.R.F. BATTERY “PERSONAL” KIT 


A KIT OF PARTS 


You te SURE & get tat 
T , 


ESTABLISHED 25 YEARS 


ALL KITS INCLUDE 
“EASY TO FOLLOW” 
POINT-TO-POINT 
WIRING DIAGRAMS 


THE WIRELESS WORLD 3-VALVE SET 
RECEIVER 


STERN'S RADIO TUNER MANUAL 
i ! 


A 1-Valve T. R.F Tuning U 


A 4-Statior Pre-Set 
vt 
A 2-Vaive Superhet Tuning | 
ang W 


Supe rbet 


7 


THE WIRELESS WORLD MIDGET A.C. 
MAINS 2-VALVE RECEIVER 


and Moving £3 10 


THE “SUMMER ALLDRY"’ BATTERY 
PORTABLE 


As 


Mi ig . £320 


THE WIRELESS WORLD 
MODERN CRYSTAL SET 


PICK-UPS 


@.P.20 


Cosmo ord 
Decea |iat 
Marecsi, “ta 

Ma Ma 
Goldring 


20 6. 
% Send 6d. P.O. for our STOCK LIST, it shows * hundreds '’ of Wireless 


When ordering please include 


STERN RADIO LTD., 109 


Tel.: CENtral 


MARCH, 1952 


Wrretess Worip 


AN A.C. MAINS “ ALL-WAVE 
SUPERHET” CHASSIS 


TERN 


} ESTABLISHED 25 YEARS & 


TWO NEW DENCO ULTRA 
SUPERHET COIL TURRETS 


Both having a Rotary Turret Action 


BET 


£14196 


A QUALITY “PUSH-PULL” AMPLIFIER 
KIT 


THE FAMOUS WB soe )RIAN 


RANGE OF PM 
KERS 


i ance We 


we 28:26. | 7" 


SOwnrrorrw > 
SSakcs-oz 
( " @S2OGQ' aa 


“PERSONAL SET" BATTERY 
ELIMINATOR 


Son Mire. Surplus Speakers 
46 146 


25 
Cues bya Midget ¢ 


x= 


SOT. 86 Wharfeda 
ratio. 25 -. P pa wat 


New Electrolytic Condensers 
t & mf ’ n 


49 
t 


79 69 
Deneo LF. Liner 


Potentiometers 
. . 
39. Pr 
witch. 66 
Surplus Potentiometers 
‘ + k K 
476 


«.2 


ec and 


many KITS OF PARTS for both Sets and Battery Chargers. 
ost of Post and Packing. 


& 115 FLEET STREET, E.C.4 


5814 and 2280 


MIDGET 


FAMOUS 


Packs. Osmor Midget Co 
Mia 


Weymouth M 
nw 


« Pack 


sr 
534 


LF. Chokes 


13 0:58 
‘156 


LF Transtormer Pat e 


Transformers 


t “ 
E.H.T. Transtormer 
volt. 59 


Heater Auto Transformers 
0 
k 79 ‘ 
79. 
Filament 1 Transtormer Ing 
83 4 
‘ T 
196 
Metal Chassis 
‘ 3 
»,. 63 
83 Bx 2p 
Mains Transformers 
22 G ial~ 
‘ 


6e 84 -.« 
Westinghouse Reetifiers 
mA. 35 - 


sEMT ‘ or a} 
Vave Bridge Rectifiers 
hare be sor f 


barging 
A Variable Resistor ( 


w 
' 
' 
} hare 
F 
v 
M 


Meter Rectifiers. W 
W 


A 
Selenium Rectifiers 


1.86 


Charcer Transformers 
k fer Kach } 


Adjustable Mains Droppers 
Rie 


5 


Television 
56 


“ 


A 


ring Iron. + 


Microphone » 


“ SHAFTESBURY 


RIBBON MIKE 
mer rane 


has 


oe 


. t 
£600 


are 


0 
9 
3 
5 
4 
vs 


yr 


nents and 


Moving Coil Headphones and 
r 126 
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MONEY SAVING OFFERS [r ypgrT AND 
cecerarumers esses |WHOLESALE ONLY 
es TY Se VALVES RECEIVING VALVES TRANSMITTING 
TUBES CATHODE RAY 
@ Govt. Surplus & Regular Types 
@ Special purpose tubes 
be appar @ No Dollar Expenditure 
=a, wee  npadaaa @ Rapid Delivery from Ample Stocks 
1m. corey sostrated @ One of the Largest in England 


Also large stocks of 
@ P.M. Speakers 25°—12 
@ Mains Transformers 
@ Resistors :- {, § and | Watt 
@ Condensers:- Mica, Electrolytic, Oil, etc. 


mae 


SEND US YOUR REQUIREMENTS 


Pe ya Pe 4{{f) Y V.E.S. WHOLESALE SERVICES LTD., 
en teehee caged 11, GUNNERSBURY LANE, W. ACTON, W.3 
Telephone ; ACOrn 5027 (3 lines). 


115S POWER PACK rane rir uaiee 5 = ic a v to Qualify in any 


KT6 valves : e 12 5 puilt Sin H 
rade ev ae , " rid pecificatio p sf Applied Mechanics «+ Aviation 
atches in appearance w ™ oa ve PRE iPr Wireless « Draughtsmanship— 
c3voL TAGE CONTROL UNIT ef i U 1265 tainsor } P Electrical or Mechanical « Elec- 
we = _ — “ se pa sy mid % ; = we 4 : trical Engineering < oe 
/ b é , insirumenis « lectric Wiring 
Parienoruc P.A SPEAKERS ne eo ae. and Lighting «x  Goneral Cort. of 
ger eaten Haag — race wits (pj) Education * Mochanical Engineering 
CONTROL UNIT 484A Brand ne 4d packir : * —M.1.Mech.E. « Mathematics * 
i} Fisted . f oe ont Tyee! ofa Physics * Radio Service Engineering — 
p ggie sw cial R vo Gk pe 2 pole oat C and G Radio Servicing Cert. « Tele- 
1 Yauley 5-pole switch e as basis f good test meter rice ~ communicaiions © and G—Telephony, Tele- 
0 arr. paid : graphy, Radio, Lines Plant Practice, Line 
CAY TUNING UNITS 4615A Transmission, Telecomm. Practice, Telecomm. 
witt i 3 « , ‘ y fin Mp its “, Principles, Maihematics for Telecomms. « Tele- 
with ‘ eic vision—C and G Servicing Gert. « Telegraphy— 
P.M.G. Exams « Works Management 

All Commercial Subjects. 
AMPLIFIER Allri : 
cube. Ficted VRS6 (EF 3 Y T t = tar "i * BY POST pecialised Tutors 
l mid ¢ © 2 N © ] ’ > ° un the a me y other subjects 
value 10 - ea rs ¢ ‘ rua? ree? give indi ual and understandir 8 
mn to Ber 
St sieane 

wks are free 


SATISFACTION GUARANTEED AS ALWAYS ‘BENNETT COLEGE, ra 


end 
TAMF i. aie ASE Ss “+ | Engla vk upon for prospectus 
~— Le } ag . as it apphes to’ you 


HP. RADIO SERVICES LTD. pe abject You can start on a 


BENNETT COURSE 
BRITAIN’S LEADING RADIO MAIL ORDER HOUSE FOR 


55 COUNTY ROAD, LIVERPOOL, 4 a onty 30/= 


Established |935. Telephone: AIN TREE (445. 


instalments of 19/™ 
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UNIVERSITY RADIO LTD. 


Offer Guaranteed Used Equipment at Attractive Prices 


Decca Long Playing Record 
Unit portable rexine case 
as ew 

Acoustical 30 Watt Amplifier 

nputs 
mplete 


Suavehed & Vignolis 500 voit 
Constant Pressure Megger, 

eather ase as new 

As above, {00 vo! 

Cambridge Unipivet Galvano- 
meter, patt L*’ 0-120 mill 
volts, Oin. scale, as 

Marconi- Ekco Signa! Generator 
type TM25 overage 3.5 to 
50 megs.. A 200/250 volts 
with calibration charts etc 
perfect 

Ex-W.D. TX por Type A Milt 

portabie tache case with 
built-in A.C. power pack. 100 
250 volts or D 6 volts, com 
plete w 


th key, etc. as new 


qi2 10 © 


B.S.R. Disc Recording Amplifier 
Type AR.15, in portable metal 
case, as new 


Eversheds 500 volt Wee Megger 
é 


nm leather case 
Avo 1948 Signal Generator, a: 


new 


Cossor Double Beam Oscillo- 
é 


scope, mode! 339A. as new 
Taylor Valve Tester, mode! 
47A with several extra valve 
adaptors, charts, etc., complete 
and as new 
Avo Minor, A.C. D.C 
Eddystone 640, as new 
Avo 1949 Capacity and Resis- 
tance Bridge, as new 
Shaftesbury Ribbon Mikes, a; 
new 


as new 


Garrard Auto Changer, mode 
RC7OA, in portable rexine case 
as new, 78 r.p.m 


cid 10 0 


General Electric (U.S.A.) Tube 
Checker, in portable case, 110 
AC as new 

E.0.C. Rotary Converter, D.C 
200-240 to AC 220-240, SO 
cycles, 120 watts n metal 

complete with 
as new 

As above, !!0 volts to 230 A.C 
100 watts with fliter unit, as new 

Avo Electronic Valve Tester, 
atest mode as new 

Avo Wide Range Signal Gen- 
erator, as new 


ie) 


We have in stock several of the latest 
models of Marconi Signal generators, etc 


Mullard Oscilloscope, Type 
G.M..3152. as new 

$.T.C. Oscilloscope, Type 74340 
complete and as new 

Hunts § Resistance 
Bridge, mode! CRB 


and as new 


Capacity 
perfect 


a 
a 0 0 


aio 0 0 


WE NEED GOOD USED EQUIPMENT URGENTLY 


PLEASE SEND, 


Collaro Bar- -type Centre-driven 
A.C. Mixer Changer, as new 

Taylor 65C Signal Generator, 
as new, A.C. 200 250 

Taylor vane Assen 45A, 
char 

pres ray Tape Recorder, 
table cat et mode! with spare 


with 


tape. as ew 
Vitavox Bitone Speaker, as 
» polished wood cabiner 
t £60 our price ° 
ous Recorder less 
new 
Generator, A.C 


as 
8 P. . Signal 
200/250 
Taylor Windsor Oscilloscope, 
model 30A, as new 
Trixette Portable Auto Chan- 
mixer type) with built-in 


as new 


ais 


ais 


«ss 


£40 
ai 


a7 io 0 


eer) 


ac 348, with built-in A.C. power 
pack, as new 

8.C.342, as new with al! valves 

Cossor Impedance Bridge, mod 

new 
complete with coils 

power pack, phones, etc., as new 

B.S.R. Disc Recording Unit, 
in portable case, as new 

M.S.S. 1950 Disc Recorder, in 
portable case, complete less 
amplifier, as new 

Sangamo Weston industrial Cir- 
cuit Tester, model 785 in 
portable case, as new 

Ward Rotary Convertor, |2 
vole D.C. input to 230 A. 
output, 50 c.. | ph., with built 
in radio filter unit, as new 

Agente Signal Generator 

Type E2, as new 


aioe 
ai 0 


ao 


0 
Q 
civ 10 0 
° 
0 


as 0 


a45 


R.C.4. ARTTE, complete and per 
fect, A.C. 220-240 
Eddystone Mode! 556, 
R-11SS, converted to mains A.C 

200-250 volts with conversion 
to 3! megs. by well-known firm 
Cost £33, our price, as new 
National NC46 Receiver, A.C 
D.C. 10 valves, 100-250 volts 
30 megs. to 550 ke's.. as new 
Janette D.C. A.C. Rotary Con- 
vertor, 220-240 D.C. to 220-240 
Ac i ph... 30 « 250 watts 


as new 
TO CALLERS ONLY. Ex-w.D 
U.S.A. Amplifiers 
20 watt, less valves, A.C 
240 volts, each 
TO CALLERS ONLY. Pre-war 
Large D.C. Avo, working order 
As above, AC.OC 


BRING OR PHONE FOR OFFER 


. 
. 
. 
. 
. 
. 
. 
. 
* 


a7ioo 


10 


ai 


perfect 2410 0 


civ io 0 


cio 10 «60 


“00 
as io 0 


‘WE NEED AR 88's - BC 221’s - 348’s - 342’s ALSO 


COSSOR DB’SCOPES 339.2 


OR 3339 ETC. 


PRR RRR ORE ERE R EEE EERE ER 


© EERO E EERE EEE E EERE TEESE EE OEEEE EEE EEE EEE E ESSE SESE EE EEE EEE EEE EEE EE EEE EEE EEE TEER EEE E EERE OEE EERE EE EEE EEE EEE EEE EEES ESSE EE ESSERE EERO 


Evershed-Vignoll’s Wee Meg- 
gers, 250 volt, 0-10 megohms 
perfect 

Evershed-Vignoll's Megger 
Ohm-meters, battery operated 
2 range, with leather case, as 
ew 

U.S.A. Flux-Meters, 

yplete eather case 

Ex- w i) gy Convertor, 24 

e 0 i 


watts 


brand new 


50 phase, as new 


E.D.C. Rotary Convertor, 0.C 
220-230 to A.C. 220-230, 550 
watts, perfect 

Trix Portable Mobile 10-watt 
Amplifier, self-contained, bat 

mplete 

and 6-volt 


ery operated with 


phone, speaker 


* 


a ew 


THESE (TEMS ARE ONLY A SMALL SELECTION FROM OUR STOCK OF EQUIPMENT 
THAT YOU MAY NEED WILL BE WELCOME. 


CASH OR CHEQUE WITH ORDERS 


and Signal 


aio 0 


ci9 10 «(0 


Pam 25 Watt Amplifier, wich 
2 Pam 8 watt speakers, A.C 
200 to 250 volts, complete with 
MC. mike and floor-stand. as 


new 

Latest Mode! Metro-Vic Minni- 
scope, 2)in tube, complete and 
as new 

Marconi CRIOO, complete with 
all valves, perfect 

Vitavox Latest Model 40-watt 
iéin. Speaker, |S ohms P.M 
as new 

Vitavox K-12-20 [IS-ohm P.M 
Speaker, as new 

Vitavox 10-watt Pressure Unit 
1S ohms, as new 

Vitavox }-cell Tweeter, com 
plete with 1!0-watt pressure 
unit 1S ohms, as new 

Vitavox K-12-10 P.M. Speaker 


as new 


Your enquiries 


<34 10 


cig 0 


422 10 


cié 10 
cio 10 
0 


aii to 6 


as io 0 


We have a large selection of British and U.S.A. Valve Testers, 


Generators, etc. are welcome 


H.R.O. Receiver, ex-U.S. Navy, 
complete with 5 coils, 30 megs 
to 550 ke’s with HR 
power-pack on 2ft. 6in rack 
as new 

Eddystone 358X Receiver, with 
Eddystone Power-pack and 8 
coils, 3! megs. to 100 ke's., as 


new 

Wharfedale Super 8csB AL, as 
new 

Hallicrafter Skyrider Pre-war 
Marine Receiver, AC.D0.C 
110-250 volts, 25 megs 
ke s, complete with 9 
perfect 

WB. Dual Concentric Hin 
P.M. Speaker, with built-on 
matching transformer, as new 

R.C.A. ARBB, mode! D First 
class condition, complete with 
all valves 

As above, mode! LF 


to $50 


valves 


Test-Meters 
S.A.E. please 


ci¢ 0 0 


460 
«50 


YOUR ENQUIRIES FOR ANYTHING 


WE HAVE OTHER EQUIPMENT ARRIVING DAILY! 
ALL ITEMS LISTED /RE CARRIAGE EXTRA 


22 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2 


OUR BRANCH AT 3% (opposite) 1S OPEN ALL DAY THURSDAY 


Phone : 


GERrard 4447, 


8582 and 5507. Hours 


9 to 6. 


Thursdays 9 to |. 


HENRY’S 


5 enven Read, reaengen, W.2 


? 
; 


OSCILLOSCOPE TYPE J6P! 


SPECIFIC ATIONS 
Aenprnes , 


BOWTHORPE 
CONTINUITY 
METER 


VIBRATOR POWER UNITS, 2 volt 
ed MULTIPLIER 
t telecine trans 
y : ~ od vels, 9-stage 
POWER UNIT ee 30 if 
WALKIE TALKIE Tyee “4 
six valves, 2 


TYPE g ATP4 Bae 


RECEIVER UNIT 


1s 


RCA 931A PHOTO-ELECTRIC meen 


facs et 


MARCH, 


AND No 38 . WALKIE TALKIE” 

fly RECEIVER . 
n box a {ae al rods 
J4t0o 9 


te with throat 


3 betor Jespat 


44 19 6. ca 


age 2 6 


— PULL OUTPUT ae ee ee 


tted type pr ary 10 se 


5 wat 21 


‘ 


SCOPE UNIT 


70 


&VOLT VIBRATOR UNITS 


VOLT BATTERY RECEIVERS 


14 : iified 44m 
ARMY PRACTICE 
66 


MORSE KEY AND BUZZER SETS 


RPl4 UNITS 


i) 


MAINS TRANSFORMER 


213 
NEW MINI ATURE VALVES 
o¢ 6 66 


OPO T. RELAYS 


EXIDE P O.2 UNSPILLABLE 
¥6 


ACCUMULATORS 


TYPE 16 Tx. CHASSIS 
166 


NEW SELENIUM RECTIFIERS 
26 $6 


All the above Post Paid from: Dept. W.W., 


The RADIO & ELECTRICAL MART 


253B PORTOBELLO ROAD, LONDON, W.I! 


nteed New 


on and 


Test 


EDDYSTONE, 64 
MARCONI 0 
NATIONAL NC200 £65 


£22 


cio 


e ner . 


MEGGERS 5 


In addition to 
stock 


the above equipment we also have in 
Tape Recorders. Marine and Aircraft radio and 

items of P.A. equipment 

enquiries will be attended to 


many 
Your 
please 


promptly S.AE 


OUR ONLY ADDRESS 


27 LISLE STREET, 


LEICESTER SQUARE, LONDON WC2 


—CLYDESDALE— 


Bargains in Ex-Service Radio and Electronic Equipment 


Wirecess Wort 91 


FOR THE LOW COST * PRACTICAL 

TELEVISION " RECEIVER 
INDICATOR UNIT TYPE 62, IN MAKER'S 
ORIGINAL CASE 
£5 9 6 CARRIAGE 


YORSDALE'S 
ICE ONLY PAID 


PR 


CARRIAGE 


NO. 9? SET MK. | RECEIVER UNIT, WITH 
POWER SUPPLY UNIT 
t ! 


CARRIAGE 
PAID 


£1000 


W.S. 18 RECEIVER SECTION 


CARRIAGE 


PRICE | 


FOR EXPORT ONL 


Y 
WIRELESS SET NO. 38 MK. 2 BRAND NEW 


PRICE ON APPLICATION 


THE R.360! RECEIVER UNIT 


2 


£4126 


CARRiAGE 
PAID 


RII7TOA RECEIVER UNIT 
Ke KA 


£4126 


NEW LIST NO.8 


CARRIAGE 
PAID 


PRICE 16 


12 VOLT MOBILE AMPLIFIER 


i t A 


uM “ 


LYDESDALE'S CARRIAGE 
RICE OMLY £990 PAID 


F 


METAL (MINE) DETECTOR NO. 4 


f 


£6 196 


CARRIAGE 
PAID 
HEADSET HS-30 


POST 


LYDESDALE'S 
NLY PAID 


PRICE 21 - PER PAIR 


U.S.A. THROAT MICROPHONES 
LYDESDALE’S ; POST 
PRICE ONLY 5- 64 


THROAT MICROPHONES 
36 


MULTICORE CABLE 
’ 19 » 
16 . 
64 pe 


| CLYDESDALE'S 


| CLYDESDALE’s 


| PRICE ONLY 


| PRICE ONLY 


| PRICE ONLY 


DALE'S 
NLY 


79.6 sacn 


E.H.T. TRANSFORMER 
v ‘ a 


PAID 
COMPONENTS FOR THE CONSTRUC 
TOR. MANUFACTURER'S SURPLUS 

8 INS. P.M. LOUDSPEAKER . we 
. rtau ta . POST PAID 
CLYDESDALE’S 76 MAINS TRANSFORMER 
PRICE ONLY 1 EACH vA 


3 GANG VARIABLE CONDENSER PRI 


PRICE ONLY 76 EACH 
2 GANG VARIABLE CONDENSER 


‘ 


ER. POST PAID 


'F AF AMPLIFIER UNIT R&.1355 
LYDESDALE'S 6 CARRIAGE 
PRICE ONLY EACH PAID 
THE SCPI CATHODE RAY TUBE IN 
. ORIGINAL CARTON 
76 sace a 


. ‘ 
‘ 
LIEDESDALE'S 


PRICE ONLY £1 150 


MOVING COIL METERS 
AMPMETERS 
R 


H 
POST 
126 EACH PALL wae ; : 


D.c. VOLTMETERS 
‘ ' 


CLYDESDALE’S 
PRICE 
CHOKES 


H 
6 6 EACH 


CLYDESDALE'S 
PRICE ONLY 


‘ 


PRICE ONLY 


25 
' 26 oh 


RADIO CABINET 


27 6 h 
' « a POST PAID 


ts s- GLASS DOMED INSULATOR [56 
25 - EACH y r 
tigt . 
CLYDESDALE'S post 
RADIO CABINET r 7 6 nace “tp 


PRICE ONL 
L.T. CHOKE, ADM. AP.65069 


. H 
CLYDESDALE’S 
PRICE ONLY 


4h £ 
36 EACH arty 


IGNITION TESTER 
) b Elec 


Tye t 1o62. made by Ex ‘ 


. j 
LYDESDAL 


es 
PRICE ONLY 


4 


Colours, wal 


Salon CLYDESDALE’S 


PRICE ONLY 
20 VOLT OC 


15 - EACh hae 


TRANSFORMERS ‘ ‘ 
MAINS TRANSFORMER. TYPE S084 
dary: £250 


’ CLYDESDALE'S 
BATTERY CHARGER 
s | ' 4 


£35 00 


CHARGING BOARD 
s M t » 


CARRIAGE 
PAID 


POST 
PAID 


Interna 
CLYDESDALE’S 


Pr CARRIAGE 
Reconda ‘ ‘ PRICE ONLY PAID 


CLYDESDALE’S - 


49 6 ace 


OUTPUT TRANSFORMER . 
TYPE AFS084 1A. 26 WATTS k tof 
3. CLYDESDALE’'S 


PRICE ONLY £5 196 RACE 


POWER SUPPLY UNIT NO.7 


CARRIAGE 
> . “ PAID 
CLYDESDALE'S 


296 acu 


CONDENSERS 


re ‘ woe 
Tubular: waxed ' : 


400 V % 
Ceramic Tubalar 
’ “ DESDALE'S 


CE ONLY £250 vacu 


VIEWMASTER TELEVISION 


CARRIAGE 
r 


Silver Mica. > ‘ P PAID 


' M 
RESISTORS 

Wirewound fixed 5 watt,” 
3 watt . K. Lak h 


1.5 watt kK K IK 
70 80 ohms. CO-AXIAL CABLE 


or yar uM 
£5 cack 


Order direct from -— 


CLYDESDALE 


27069 


SUPPLY 
co.LTgDb 


2 BRIDGE STREET 
GLASGOW cs 


Phone - South Branches in Scotiand, England and Northern ireland 


Marcu, 1952 


To HAMS & DEALERS ICROPHONES 
WE WANT T0 BUY \ NEW BOOK PUBLISHED 


FOR WIRELESS WORLD” 

A M E R | « A N S U R P L U S Written by Staff of the Engineering Training 
Department B.B. This book originally 

E Q Ul P M E N T OF EVERY KIND produ rf use in training B.B.¢ oie my 


I 
now been made available for general publication 
urements for microphones in a 


FOR RADIO HAM SHAC K— roadcast:ng idio are set out in an introductory 
. chapt id tl s followed by chapters on the 
| NEW YORK’'S LEADING DEALERS se relating ound waves and their behaviour 
Ihe design and characteristics of various types 
of microphone are then described, together with 
RECEIVERS TRANSMITTERS full details of the ribbon, moving oil, crystal 
und «condenser instruments used in B.B.¢ 
TEST SETS SIG GENS tudios during recent years 


Che book will be invaluable to all concerned 


with microphones in sound ngineering, in 
TELETYPE EQUIPMENT which field the Corporation has gained unique 
EVERYTHING ELECTRONIC 


experience ver many years 


l5s. net By post 15s. 5d 


We are interested in any quantity, from one upwards. 
‘Phone us immediately, transfer charge. 
rect from:— 
ALTHAM RADIO CO BRAZENNOSE ST it ae , x Range - yen Agape SI 
. ee ieee) s ‘) mt) - 
MANCHESTER 2 Tel.: DEAnsgate 5387 rane ‘ + Sebel 


AVOID BOTTLENECKS !——— WALTON’S OF WOLVERHAMPTON 


. vourT STANDARD H.T. BATTERIES. 6 ., post | 

We hold large and comprehensive stocks of components and post | 6. 72 VOLT 14 VOLT. Layer 

1'why TELEPHONE SETS. Consist 

ve your production problem and approximately |2 yds. of cwin cable. 10 Se t 

A.F.3. INTERVALVE TRANSFORMERS 

‘ . 28 WATT * COLLINS " MODULATION TRANS- 
CONDENSERS. Silve bular . Mansbridge FORMERS. Ratio |-!, impedance 6,000, New, boxed. IS eact 
CAYSTALS. A an FTQ T2 Et post | 

HEADPHONES M a 4.000 OHM SUPER SENSITIVE PHONES. By5S.G. Brown 
METERS : ‘ : c ree special ear-pads, lead, and plug. Brand new in boxes 


units. Contact us we may sol 


15 
RESISTORS. fig! a ' 4 POWERFUL 24 VOLT CAMERA MOTOR A or 
VOLUME CONTROLS. Morganits es MM. Ce 1S - each, post | 6 
we HEAVY DUTY Bin. EXTENSION SPEAKERS, 25 - each p 

2 VOLT ACCUMULATORS. Appro 4A.H.5 - each. post 1/6 
PLUGS & SOCKETS AERIAL RODS. 3 Tapered ro r ints, assembled length 
12ft., complete in fibre he finest rods made. 10 6 each, passen 
Wholesale and Export Only ger train 
END S.A.E. and 3d. FO a T 


ANDERS RADIO LTD. WALTON'S WIRELESS STORES, 48, STAFFORD STREET, 


167, HAMPSTEAD ROAD LONDON, N.W.! WOLVERHAMPTON 
f 439 728 


ALL SECTIONS OF THE ELECTRONIC INDUSTRY 
IN THE U.K. AND OVERSEAS ARE INVITED 


HOME AND OVERSEAS TRADE 


Large stock of servicing accessories for Radio and 
Television Receivers 
METER RESISTOR L DSPEAKERS 
MAINS TRANSFORMERS CHOKES 
< he © ow-priced items 
verseas dealers er > thy & etin wh  aiways announ 
packings Darga lines 


E CAR ¢ Trade only supplied 
ek iene nemiens | 
Tah? Sueeaeae Yunenten take Y \.£.$. WHOLESALE SERVICES LTD. 


BRADFORD YORKS tl, GUNNERSBURY LANE, W. ACTON, W.3. 
TEL. 24008 GRAMS & CABLES © TESTUBE Telephone : ACOrn 5027 


MAINS 
TRANSFORMERS 


These transformers are all 
famous radio manufacturers 
surplus and are fully inter 
leaved impregnated and 
guaranteed 

Primary 200-250 v P. & P. oF 
each | 6 extra 

350-0-350, 1% A.4¥ 


4v. 28 
300-0 300, 
320-0 320. 


350-0 350 
prigh 
250-0 250 
4v. Jame v 
250.0.250, 60 
280-0.280, & 
4vla 4 
Gree thro > 
Sem: shrouded 
prigt 

A.4¥ 6a 
Auto wound 
160 mA, 4 ¥ 

ect 

drop-tt g 
3$0-0.350, | 20 
4v. 3 amo Gr 
Auto transformer 


Heater Transformer 
250 v.. 6 v. I} amp -3 
24 amp .5/-. P&P h 9d 


ELECTROLYTIC 
CONDENSERS 


fd. SOO v. wkg 
2 for 26, post 


SPEAKERS 


6; 


tale M.E. Speaker Field Coil, 
1,100 ohms, speech coil 2-3 
ohms, 176 

& P of the above 


extra 
Constructor’s Parcel, 
P 


Post paid 21 
sige pe hg, s Parcel, compr.s 
R hassis, 85 =x 4 
sing one as 


g t-va 
3 VR6SA 


Frame Blocking Oscillator 


Transformer, 46 


Terms of business : 


Cash with order. 


Wiretess Worip 


D. COHEN 


RADIO & TELEVISION COMPONENTS 


RADIOGRAM CHASSIS. A Mains 230 250 v ed 


the last six months 


wieh 
Four controls, tone, on off, volume. wavechar 
switch and tuning. Coil! pack by Weymouth or Alle 0.1 mfd ondensers ere 

by T.C.C.. pots by Erie, mains transformer, gang and electrolytics by Plessey 
470 Kc. L.F.s by Wearite. Valves by Brimar, 7S7. 6Q7GT. 6V6GT. 6X5GT and 
Osram KTW63 Wave-range 15-50, 180-550 and 900-2000 metres. Size of 
stale Il, x 4fim. approx. Size ee s 12i = 6) « Zjim. Mains lead for gram 
motor, extended A.E sockets. 2 pilot bulb holders and 2 Osram bulbs. Knobs 


notincluded. THESE CHASSIS ARE BRAND NEW. £7 10 - post paid 
PERSONAL PORTABLE CABINET 9 crea 


7x 44x 3in. Complete 4-valve chassis scale and 3 ke 

and 7} v. batteries. 9-. Post Paid 2jin. PM 

Miniature output transformer $ -. Miniature wave-change swit 
|-pole 4-way used as Volume and Off 1 6. 4 87G valve holder 
gang gin. dia., din. long and pair medim and long-wave TRF 
jin. wide ; complete with 4-valve all-dry mains and battery 
denser Kit, comprising || miniature condensers, 3 6. Resistor 
12 miniature resistors, 3/- 


ge. gran 


THREE WAVE-BAND COIL PACK, :ron-cored 
1,000-2.000 metres iF. frequency 465 Kc. Size, 4) 
paid. Double-ended perspex trimming too! given free 


CONSTRUCTOR’'S PARCEL comprising S-valve superhet chassis 
transformer | F., and vaive holder cut-outs, size |8 2jin., with LM OS 
scale size 7 Sin. Back plate, two supporting brackets, drive drum pointer 
two-speed spindi spring, three pulleys and five ternational Octal valve 
holders, 11 6, nost paid 


N.B To the purchasers of this parcel. Coil! pack at 
ost paid 


the reduced pr 


eof 176, 


P.M. FOCUS UNIT 
tube, 126 


For any 9:n. or I2in. cube, except Mazda !2in., state 


P.M. FOCUS UNIT. For Mazda !2in., 15 


Similar to the above but with front adjustment 2 6 extra 


MAINS or BATTERY SUPERHET PORTABLE COILS. Comprising 
medium-wave frame aerial and long-wave loading co:! sed as aerial coils 
Midget .ron-cored screened L M osc. coils.. complete with cuit | F. frequency 
465 Ke. 96. 

METAL RECTIFIERS, 250 v. 60 mA... latest midget Selenium ctype, 6 6 post pd 
OUTPUT TRANSFORMERS. Standard type 5,000 ohn mp., 2 ohms 
speech coil, 49 ; Push-Pull 6 v. 6 matching 10-watt 2-ohms speech co 

42-1 speech coi! 2 ohm with extra ieed-back winding, 4.3 ; Miniature 42-1 2 ohm 
speech coil, 3 3. 


reid oF Pe - nen KNOBS marked “wave 
olume 

6-pin 6-volt -- vibrator 

6-volt standard 4-pin vibrator 

Vibrator transformer 250-0-250 80 mA. 6 volt P 


change * tuning 


EXTENS!ION-SPEAKER CABINET 
Polished in a pleasing light and dark shade. Complete wit 
Rubber feet and back. Size |0im 10in 4 22 6, post 


93 


TELEVISION MASKS 


White Rubber Fin. with glass 
106. White Rubber 12in. with 
giass, 15 iSin. white rubber 
mask. sorled, 126, plus | -P a P 


All.DOry A.C. Mains Supply 


ncorporate the 
Unit 196 post 
t 
Midget Bakelite Cabinet. 71 
Spin Sin. cw 5-valwe Sh 
hassis med long wave scale 
¢ back (takes std twin gang 
ondenser and 34-in. speaker) 
is PaPté 
Wave-Change Switches. 6 
i 2-; 4pole 3.way 
2-way midget, 19; 
; }-nole 3-way 


Pre a Midget pret Ke. 
( per par, post 6d 
BR. 465 Ke. 1 Fs 3 120. 
parr 10 
Ke. Midget 1Fs. Q 120 
ong. lin. wid 
by very ‘amo 
Pre-aligned 
cores, per 
iron-Cored. Q |20 size 
; n. dia, 76 
lron-Cored 465 Kc 
Filter,26 
T.V. Chassis ze 9 
3gin 
Standard 465 Ke. |. Fs 
iron-cored ‘4 
per pair 106 
Valve Holders. Paxolin inter 
nat.onal octal 4d. each 
nternationa octa 
EFSO ceramic, 7d. each i 
B7G, sirghtly sovled 6d. each 
Line Cord 3-way 0.3 am 
180 ohms per yard. | 3 per yard, 
Ceramic P.F.S. 3 each of che 
following | 330, 220. 180 and 82 


Whistle 


Trimmers 5-40 pf Sd. 5 
10-110, 10-250, 10-450 pf, 10d, 
Three bank 50 pf. 13 four 
bank, 50 pt. 16. 

Twin - Gang 0005 Tuning 
Condenser 5 With crue 
mers, 7/6. Post and packing 6¢ 
Twin- Gang Midget .00037 
with perspex dust-cover and 
trimmers, 8/6. Post and pkg 6@ 
Mains Droppers 03 a 
460 ohms. tapped 280 and 4 
16; 02 amp. “17 ohms 

at 100 ohms, vitreous 4 
03 amp. 950 ohms, tapped 700 
and 825. 26; 02 amp. 1000 
ohm vitreous tapped 24 
P_& Pon each 3d 

Volume Controls by famous 
manufacturer — spindle and 
switch: 4 | and 2 meg, 4 
each ; 20 is ond SOK... 36 each 
Post and packing 34. each 
Constructor'’s 465 kc. 1.F. Kit, 
comprising 4 double pie wound 
coils on jin. Aladdin formers 
4 iron cores, 2 cans 34 & Ii 
tdi. four hundred pf. silver mica 
5 and two paxolin 
panels. 46, post paid 


mounting 


THIS MONTH'S 
OUTSTANDING OFFER 
Rola Sin. P.M. with OF 
trans. 16/6 Post Paid 


Dispatch of goods within 3 days from receipt of order. 
charge is not stated please add 6d. up to 10-, | - up to £! and | 6 up to £2. 


Where post and packin 
All enquiries and Lists, SAE 


23 HIGH STREET (Opposite Granada Cinema), ACTON, W.3 


Hours of Business 


Soturdays 9—4 p.m. Wednesday 9 


—I p.m. Other days 94.0 p.m 


Telephone - ACOrn 590! 


KW TELEGRAPH TRANSMITTERS 
RCA TRANSMITTERS 
LM 100 TRANSMITTERS 
|} Me 1 TRANSMITTERS 
| AR TT's, NC45. HAO 
AUTOMATIC HIGH SPEED TELEG yeep ty pnt reget 


BOEMME 


NAVY MODEL TBY & TRANSMITTING RECEIVING 
EQUIPMENT M W telegraphy and 


PGA, RADIO 


The Arches, Cambridge Grove 
London, W.6 I y 


170 Goldhawk Road, 
London, W.12 
' SHE 494¢ 


RADIO EXCHANGE CO. 


oy RENS AWS crag hacer E 
76 


RECEIVER P40 ete w 


EB34 é : 

. 696 

TRANSMITTER 2! 

and 18 es 
ey and { 


ea 
POWER UNIT S441B 


Ova 


VIBRATOR UNIT 2! 6 v 


i7é 
BRAND NEW ACCUMULATORS 
ase A 2 66 


POWER UNIT $532 With 524 


is 
NEW 1355 CONVERSION 
MIDGET AMPLIFIERS wit - 17 

easure " x R PR is 
H.T. BATTERIES. ¢ 49 2f 8 it ‘ 
HEMISPHERICAL CARBON MICROPHONES, “ 
a r ew x 5 


9 CAULDWELL STREET, BEDFORD 


ADE 


3 WILKINSON 


Whotesatco and Export 


19, LANSDOWNE ROAD, CROYDON 


CRO 0839 Te WiLCO”" CROYDON 
ryPt SLYDI FUSES 
" ESISTOR WIREWOUMD ET 
rIOMETERS, WIRFWOUND 


CONDENSERS 


MPONEN 


Large Stocks held at Competitive Prices 


vcr? 


LYONS RADIO Ltd. 


PRICE 39 € 


MICROPHONE CABLE. FE 


86 


PRI 
OSSOR DOUBLE BEAM OSCILLO& 
PRICE £4 


3 GOLDHAWK ROAD (Dept M.W.), SHEPHERDS 
BUSH, LONDON, W.12 Shepherds Bush 1729 


jhe 


Trade Enqui es invited 


MAYCO ELECTRIC 


COILS ¢ COILS * COILS 


TRF. @ SUPERHET @ FILTERS @ PACKS 
TELEVISION COILS @1F TRANSFORMERS 


FOR DEPENDABLE COMPONENTS 
CONTACT 
OLY MPIC rapbio COMPONENTS 


COIL WINDING SPECIALISTS & MANUFACTURERS 
224, HORNSEY RD., N.7 NORTH 2914 


Wirt 


For Quality Bargains Always 


1.F. STRIP TYPE (94 


-Best Buy at Britain's 


SPECIAL OFFEX piet 

ase with 5 OP ¥ VRE 

200.250 v ‘ ‘ Y te ° t u ‘ BRAN NEW 
x 

ROF | RECEIVER 
41. stage 


a first-cla 


10-VALVE ||-METRE SUPERHET 2737}! 
TV es Valve € ‘ vR 
VRI3a 
dous arr 
Full deta 
5Z4 3-VR92 and |-Y63 
? 6 carriage RECEIVER R 3118 
7C893 : 
MAGNIFYING LENS FOR VCR97, SCPI, ETC rst LY 976 age. « 

e 22.6 plus 1/6 post. Almost ’ r 
T.1184 TRANSMITTER 
Transmitt “ , . 
SPBCIAL rvs VALVES vTS TT! ; 95426; 

é 6: E148 26: VR6SA (SP41) 3)-; VRES 
386 H 3 s of other types in sto 


¢ xtra 4% 


EFSO (VR9!) RED SYLVANIA Ame types at 86 each Br rng 
ake a able at S - each ted at 


SPEAKERS t / c ° ruve bir VRASPOSSERS 
136 € 4 


CO-AxX CABLE 
PAXOLIN VALVEHOLDERS ternational octal at 43 per do 
CERAMIC TWO BANK SWITCH ch bank four pole tw 


5 e4 


¥ all e bridge | plus 6d. post 
Punlewore H.T. vecciiers. Oa ea ale ar aoktes FOR EXPORT ONLY 
8 RM3 . pach or r 96, plus 6d. postage on on ransmitt Receive 
~ ‘ rs 15 ’ threo tor 10 - po t paid f 
é Aa F 
17/6 plus 6d 


HEAVY bUTY nee Tadapercer oad Fu 


: TRAIN TRANSFORMER, giving (a 
ned at £4.10 - 3 age pledge hernd Me they 


2 amps., fr normal ma 


te pec es TRANSFORMERS stan Sik main ae éin. MAGNIFYING LENS FOR VCR97 TUBE 
0-4-5 v.2A., 0-4-6.3 v oil-filled NLY 25 - (postage, | 6 
new and boxed, fully guaranteed 45 MCS. LF. STRIP — ae 
nplete with 6 valves EF 
30 VOLT TRANSFORMER, standard primary, secondary 30 volts 2 A 3 3 
€ . 6v..8¥ v.. 12v. Sv, 18 wv. 20v.. 24. Has 
n sets, filament transformer, etc. Price 


. 100 MICROAMPS METER 
176 Brand ned and guaranteed ' 


aliDratec scale 

e-written t tr 

MULTI- PURPOSE TRANSFORMER. Upright mounting. prin a ne lings iy 

500-0-500 volts 400 mA., 300 volts 100 m “A NS area pat 

: A 2 tre tapped I1A volts |A centret d, 6.3 volts 3 

} oped. Size Shin x Ghin u Thin. Grand Seow S'S plea 8)- cor CAR OR STORAGE BATTERIES by 

AMERICAN CONDENSERS 
76 pe x F 000 volts at 6- 

A eta oT r » ende ditto | 7 


Oe as r ns CMI2ON at 6 - per doz 


COMMAND RECEIVERS ve two types of these well knowr 
P ‘ he Top Band 100-200 metres) and the other 
Both these rec rs are in brand new conditior 
ackle ( r et th sim valves and circuit 4 4 rv NLY 0/6, ‘ ~ 
¢ a tyne er ¢ / amps Nps v. | amg \ (postage 
at £4/10)- ~ ay By oo h iter NEW AND UNUSED 
st . P 
2A6 
AMERICAN CAR OR STORAGE BATTERY. 6 voit 9% i Cash with 


order please, and print name and address 
ew a yt Hard rubber cases size 8; 


clearly Amounts given for carriage refer to inland only 


U.E.1. CORPORATION 


, . . is Radio Corner, 138 Gray’s Inn Road, 
CHARLES BRITAIN (Radio) Ltd. London, W.C.I Phone : TERMINUS 7937, 
i} UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2 TEM 054 


Leicester quare Station /( Cranbourn Street 


toy it =] day soturdc, 


Marcu, 1952 


OUTSTANDING OFFERS FOR G2AK This Month’s G2AK 
EXPORT ONLY 
USA. Radio & Radar Equipment Bargains 
T Type ET-4336-8, 
TRANSMITTERS HEAVY bury ADJUSTABLE RHEOSTATS 4 ohms 
25 amps tifully made = each Post and packing |'6 
c.R fuses. Type SCP! brand new in cartons, 176 each, plus 
6 postag 
PARMEKO 1D SHROUDED CHOKES. 8H at 250 mA 
Weight tand o 6 
MOVING ‘con HeapPHones ‘Wik moving co miler 
F to mat 


e6.- ransformer 


AR AIR RAFT EQ iPMENT 
asta elence RADAR 
1979 399 and 499 (8 610 
. SI7 
Mo R vr? Ay tur oe pair 
eee TWIN RIBBON FEEDER. Heavy duty 300 oh 
REPEATER.IN ‘ tandard K25 3CO ohm ribbon, 9d per yd. Co 
YAR INDICATIP 0 ohm., 8d per yd.. jin. « 1/3 per yd 
RAFT RA AR EC >-ax regan B one ond 16, post free 
2 and feede 1é6o 
HOLT-BALANCING METERING UNITS 
AN APN RADIO ALTIMETER EQUIPMENT POTENTIOMETERS. ; 
Spares (Radio and Radar SA) TRANSMITTING TUBES. Typ -ea. Type 813 New 
F ange of spares fo & Nava and Boxed £3 10- each. Type 866A. 17 6 each. 3€29 (8298) 
A aft and ' ip hwy: 4 44:10 -each. Few only 
ystals (f R610 and METERS. 2; Flush mounting M.C. 100 m/a 500 ma., and 20 
ma, 42/6 each. 2in. Flush M.C. 500 microamp r 
British TR (X 42. W No 38. WS ° ; ) 5 amp. thern Si. pecial offe 
Meter, scaled 0—1!0 voits nag tharn 
Power Units, Wavemeters Motor Generators, Sysametars CERAMIC 2-bank, 4-pole, 4-way Swit ee ee 
ere ah nce it tian stm ta enone CERAMIC COIL FORMERS. Sin. ion dyin. diameter 
Aircraft Instruments and Accessories threaded 24 grooves, 4.6 each, post 
arge sele of Ber sments JONES PLUGS. &-pin, male and female per pair, 12+ per 
enerators and Motor sr Oxygen installations dozen pairs 
ertificates can be supplied Carriage paid on all orders over £!1 except where stated. Please 
nclude small amount for orders under £1 


Please print your name and address 


BRITISH SAROZAL LTD. | || CHAS. H. YOUNG, G2AK 


| BRISTOL MOUSE, SOUTHAMPTON ROW, LONDON, W..1 ee re 
6763/4 v ers © 102 HOLLOWAY HEAD, BIRMINGHAM 


Y INVITED TO VISIT OUR Prone MIDLAND 3254 
4D LABORATORY 


B. H. 
I | 


have just the one you want, such BASS & TREBLE SEPARATOR 
6A7, 18, 30 39, 42, 43, 45, oss-over 1,000 ¢.p.s. and includ 
_— - ‘ : : ; ng treble matching transformer 
“és 78 80, et We he Id one Kit of Parts, Mod. A, 6Db per 
the largest tocks in the ctave 


country at current B.O.T. price Kit of Parts, Mod. B, 12Db per 


Wh op u 1 or SCRA 
y not dr p wus a card ¢ SCRATCH FILTER 
phone Luton 2677 ? We will Easily fitted to pick-up and gives 
send off next post very Markee reduction of scratch 
with little effect on tre 


eK CS WHISTLE FILTER 


Eas phere lge agtire guar anteed 


revenrr sueeuy, comPant |! COVENTRY RADIO! | sxccssuances” 


Adjustable microgroove record 


LUXTED FARM, DOWNE. KENT. 189 DUNSTABLE ROAD, LUTON, BEDS ngs and ecsity fered 


We specialise in 
ents, Cables, Speakers and 
High Fidelity Equipment 
Sole importers and Distributors to b | R E } 
s 


Trade and Industry of the 
CONTINENTAL MIDGET WHERE'S YOUR 


witha without switch | [NU-SWIFT ? 


Made France 


© alla ade ter The World's Fastest Fire Ext 


WHOLESALE ONLY. f every e Risk 


Vv. L. D EWI T T LT D. einai by = ee co — 


53, MUSEUM ST., HOLBORN, ey - ed , , Novy 
LONDON, W.C.! HIFL LTO., 180, HIGH STREET, LYE. 
eleph one HOL 9466 ° STOURBRIDGE, WORCS. Telephone LYE 2! 


T 


Wireless 


es or 
average lines 6 words 

Address replies: Box 0000 ¢ © 
( House, Stamford St nouaee s.EB1 
details available on applicatio Press Day 


1962 levee, Tharsday, February 28th. No responsibulity 
aceepted tor errors 


WARNING 


“ ed that 
b 


Government surplus 
be offered for 
orry no 

these compone 

a! purposes 
le use or 


noy sale 


independent 
variation 


meceivens “AMPLIFIERS SURPLUS 
AND SECONDHAN ND 


with 


andbook; £* 


World 


ess and 3 6 tor every additional 
Box Numbers 
Wireless 

Trade 


Wirecess Wor 


Classified 


FAMOUS “EXPORT ONLY” 
CFB TRANSFORMER 
now available 


“AT HOME 


its inception a year ag 
claimed (by those fort 
‘tain them) the 
yet produced 
has been for 
literally swept 
ent Now, an allo 
mitted for home users 
Those familiar with the 
WWFB series must 
when we 
s as far ahead 
latter was of ord 
sformers. For instance 
5 p.s., the WWFEB has 
core harmonic distortion 
0.05 r cent! The 
10 mt 
theretore 


From 
Was a 


yur 
tive ey Tow 
CFB series 

as the 


trar 


Primary 


tort 
ven without 
half-primar 
y shunt indu 
Henries, ¢ } 
the ident 
other features 
this the most 
transformer availa regard! 
Its outstanding performa 
use of a grain oriented 
core The extraordina 
made possible by this t 
tion permit of a very cor 
of feedback across severai * 
ar it therefore becomes 
of output transformers for ct e Wi 
circuit where only perfec 
ance, and not price, is the 


outstar 


we a 


Partridge Hews 


Advertisements 


RECEIVERS. AMPLIFIERS Seneses 
AND SSCOnDNAN 


1D ncare 
. Cs v« 
A 1 


LOUDSPEAKERS SURPLUS AND 
SEC 


ROEBUCK ROAD KINGSTON BY-PASS 
TOLWORTH SURREY 


Te‘ephone LMbridge 


DYNA? mos, MOTORS. 
AND SE CONDHA 
d 


BM DNYQ 


PON DHAND 


af n. § rectifier 


speaker 
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new Rad« 


wy DYNAMOS. morons Erc 


Works, Havert 
0" 


ETC. SURPLUS 
ND 


M 


MORE THAN VALUE 
FOR MONEY 


TEST EQUIPMENT 


T 
A 


have been 


American 


y event 

was ™m es 

speakers 

asts do not 

in't need to 

ice we 
extra I 

by us 

ce out 

pusands 

1 this 


al costs 

ra profit 
American 
sh market 
Tr e whole 
wed for 

4 We 
ed efforts 
ire down 
they have 
rs or ours 


e of the 


H. A. HARTLEY Co. Ltd. 


162 HAMMERSMITH ROAD, LONDON, W.6 


Phone & 


TRANSMITTING 


SECONDHAND 


NEW GRAMOP 
E 


HONE AND 


UIPMENT 


EQUIPMENT 


SURPLUS AND 


SOUND 


fe... 


9t more people tha r before 

ve been ordering a iot more 
avage Transformers than ever 
before. This, and the shortages of 
raw materials are extending deliver- 
es more than somewhat. As one of 
our Welsh customers said, however, 
Savage Transformers are worth 

waiting for 


mS Om, 
> % 


SAVAGE euigy DEVIZES 


~“ 


SAVAGE TRANSFORMERS LTD 
Nursteed Road, Devizes, Wilts 


e evizes 335 


“AUTOMAT” HOME CHARGERS, 
SELENIUM RECTIFIERS, 
CHARGER KITS 


All New Goods with Full Guarantee 


AUTOMAT HEAVY 
DUTY HOME CHARGER 


ELIMINATOR KIT 
4 


43 
FOOLPROOF CHARGER KITS 


£4 16 


SELENIUM RECTIFIERS N 
156 


on ‘ 2° & 
RENEWBAT * at 
19 " 


CHAMPION PRODUCTS 


43 Uplands Way, London, N 21. Phone LAB 4457 


Wiretess Worip 


“JOHN. FARMERS 332 


336. CIRCUIT TESTING OHMMETERS, La cach record "individually ” inspects CHASSIS PEOPLE 
by Evers & cal f socked, orders ov : tree 


rod eathe és. ¢ 1003. 

TIME DELAY MOTOR DRIVEN RE 
LAYS, 0 

min., re-cycling time 

post 8d Spare motors 

sction gear box, totally 

al drive rp. ize 2jin. x 

17 6 each, post 6d 3 RADIO 

TRANSFORMERS, pr 200-220-240 v 

63 v. tapped at 

at 2 a., screen, 

ting, new, boxed 

20. each, post | 3 

18 MULTIPLE ct. TRANSFORMERS, RECORD f 


hand 


mn é 


~ 26 e special 
"WESTINGHOUSE RECTIFIERS, SAND i Lue 
wave bridge, D.C. output 12 v . 
r “put of 1S v. ACC. An £1 
ery charger used with item BASS EFI I x ; 
> = ODULATOR - ~_, * ceee tal - sae | The prestige of Armstrong chassis is firmly 
UNITS, TYPE 169, complete with CV67 All Ay - 
Klyst 4G, EFSO, 3 neon stabilizers and " ican r 
ea Brand new condition, a real bargain nt deavour to produce reliable and efficient 
at r 100. CAMERA din pm bs 0 
MOTORS, 2 D.C., fiteed overload Cre for high-qualits . ¢ receivers at an economical price. ur 
© — > 4 Bat p.ete cl ¢ . present range of chassis will even further 
multiple Ogns: type or hig "qua : asdvanc 4 >} 
Size, exciud r ren ‘ eck - at a advance the already high reputation enjoyed 
; dia., std. base chant . - t by 
These ere one of the finest ex Oe weriaa es . : 
Govt ors, new, boxed, 20 - F r y Libe 1 give demonstrations in our showroom and 
138. 45 MCS. LF. STRIPS, ‘allers by apr : 


So in 1 


based upon many years of constant en- 


our receivers. We are delighted to 


, ! d g UT] 
POWER TRANS, | GRAMOPHONE AND souND EQuipmenr OW! ustrated catalogue wi be sent on 
, SURPLUS AND SECONDHAND request 
phase 50 cycles, input tapped ’EARITE qu . 
240 v. plus 10 v., bakelite panel \ ond 
secondary leads to UI7 and a aan 2 ’ 4 a 
beses, alse neastive, 700 ¥ Bg ak : MODEL EXP 1253 14-VALVE ALL- 
ferminations. New.c in wood | rn fy bn role WAVE RADIOGRAM CHASSIS 
SPEED ee oaaneseeaee O only" Telefunsen ” port recot S$ Wave Bands covering from 10.9 to 550m and 
i gap adjustments, sp. change-over, ith | ail ower ampiif 7 pr 800 to 000m R.F. Pre-Amplifier Two LF 
4 tacts, size 3in. x Ihin. x tin ner - wore : . Stages with Variable Selectivity. Bass and Treble 
types a) qo ee grt maped ; : ute alves MH ; Controls. 15-Watt Push-Pull Output. For A.C 
eact ohms ; (c) single cor cases d 3t mechanically ar elect ® 
All new unused, 10 - each, post 44 pe idir ‘ pares , Mains. €36.15.0, plus P.T 
MUIRHEAD VERNIER DRIVES, i | ecorder, port 
ee oe ee ae — _ nst comp: odel shor e MODEL RF 104 10-VALVE ALL- 
£ minated cursor iD} “ : - ’ ’ 
post 6d. 150. MICRO te with microphone and tape : WAVE RADIO CHASSIS 
n differential, bullet t moc hop s t 4 Wave Bands RF. Pre-Amplifier Two IF 
tages with Variable Selectivity. !0-Watt Push 
Pull Output. For A.C. Mains. €24.0.0, plus P.T 


SWITCHES, ; ecord 
amps. single pole change-ove nh MODEL EXP 73 8&STAGE ALL- 
st 6d. 24. AMMETERS, 0-9 amps "aks alee Gaal ; iein. Fe né WAVE RADIO CHASSIS 
: wire. 3zin. dia., gin. scale - Presto, 4 pets 3 Wave Bands. Variable Selectivity. Fly-Wheel 
3 sh pane! mounting t Te king ¢ oA . 
each, post 6d. 17. H.T. t P amplifie e and Tuning. 8-Wart Push-Pull Output with Negative 
M i. Input 12 v. D.C r t pust Feed Back For A.C. Mains. €17.15.0, plus P.T 


Contain a motor 
tems such as . 
r units. etc. These GMPHO! Ln ay B t rder complete 
st é ce brand new, ion “Lit oval W r 
2 S270. CIRCUIT BREAKERS TN. &E pital. Golden Square, \ 2 TELEVISI On 
10F MAB Tic VERLOAD, 6, U recot st at | 
3 few MoM switch, 175 and 2 amp mente cnstrente »| The new ARMSTRONG 
C 2 terminals, 12/6, post | i quantities avallabie e nd | 
VOLTMETERS, 0.100 volts AC. moving Rossendale A¥ an hes TELEVISION CHASSIS, 


a. Scaled 0-20-40 sl a i : , model TV.15, incor- 


‘ 


80-10 Givisions 2gin A r fie t ” 
scale, flush panel mounting. New, 20i- each > 5 chant puts, : a4 porating a 12” C.R.T., is now 
post 6d. 223. ZENITH” VARIABLE || tock “bens and tobin ennnlisers. et BES 
RHEOSTATS, 0.4 ohms, 25 amps., helical rdly used; £14 available for distribution. 
ew traverse o . 


foreman, Sere || BRAROAIN pera reoroducer concave Les; | DRICE: 533 GUINEAS 
Voigt PM I a , ; ‘ TAX PAID 


able free with 


a 4 vitreo 
76 ea 


Jnfortunately, owing to the limited 
supply of material, the Chassis is at 


RYS I t ne present available only for the London 
JOHN FARMER (DEPT. A.1.), pres ; . sei pee ° stem Area Please send for fyll 
194 HARBORNE PARK RD., | °\. Weiiers a. : 
HARBORNE, B’HAM, 17 f you have any difficult appiie IRELESS & 
anes rrite t@ our office for complet _ =, ARMSTRONG Yerevsion CO. LTD. 
" «gies ts formulae. et WARLTERS ROAD, HOLLOWAY, LONDON, 7 
Telephone © NORth 3213 


e e , ation 


Pp" THE MODERN Sous CO. —_— 


The Magnetron 
Rus . ifs. age 6 
Television Rece Equipment 
Vv F e 186 age 9d 
Principles of Radar. M ada 
a Sis a 
Handbook of Line Communication 
¥ ‘ t | : ’ e 
10s stage 
Magnetic Tape Recording. By ? A 
’ e 6s. 6d. Postage 4¢ 
Radio Servicing. By A ™M 
ros age 
Vacuum Tubes 
o8s age is 
The Electronic usical instrument 
Manual. By A BF e 186. Postage 
é 
Amplifiers By N 
hs. 60 age jd 
Seund Reproduction 
10s. 6d Postage 
Radio Engineering 
e 15s age 
Elements of Sound Recording 
: i Ww 68s 


World Radio Valve Handbook 
f e tis. 6d. F 
Radic o Valve Data . 
¥ Js. 60 a 
Osram Valve Manual 
Se. f age ¢ 


19-23 PRAED STREET 


LONDON, W.22 
PADdington 4185 


NEW S.T.C. SELENIUM RECTIFIERS 


17 
r 2 


PLUS 15° ON ALL THESE PRICES 


HALF WAVE HEAVY OUT? Tha 


SQUARE TOOLING FINS C 
a 29 $3 . 
4v 25a. a 56 


BRIDGE CONNECTED FULL WAVE 
229; 2 2s 


' 182 ¢ 
BaibGe CONNEC TED HEAVY DUTY 
roe Dre yg P tty y- FINS 


é 
saioce CONNECTED HEAVY DUTY 
Sunn’ Cooled 


a 
Tiin. SQUARE COOLING FINS Re 


36.C. & WESTINGHOUSE” 
RECTS. NOW STOCKED 
VERY SLOW DELIVERY OF MANY 
RECTS. WiLL DO OUR BEST! 
HOSPITALS, RESEARCH LABS. 
AND GOVERNMENT CONTRACTS 
_GIVEN PRIORITY. 


T. w. PEARCE 207 


peed GREAT PERCY STREET, LONDON W.c.4 


hk 


C 


COMPONENTS 
8 


Wrretess Wor 


NEW COMPONENTS 
ING ¢ ‘ 5) 


SURPLUS AND 
ECONDHAND 


Marcu, 1952 


SOUTHERN RADIO'S WIRELESS BARGAINS 


WALKIE-TALKIE (TRANSMITTER- 
RECEIVER). Type 38 Mark li. Complete with 
valves, Throat Microphone, Headphones and 

7 mc!s Amateur Band suitable for field use 
Superhet Receiver. Modulated Trans 
Guaranteed ready for the Air, less batter 


TELEVISION UNITS Complete 
valves. 6 Stage |4mc/s |.F. Strip. ideal 

onversion. Brand new in original 
ases.€3 10 - 

‘MINISCOPE” ™s618 MINIA 
CATHODE RAY  OSCILLOSCOPES 
b etc. Brand New 

with Leatherette 
arry ’ s 5 - carriage 
t UPSRA HOLE CUTTERS Adjustable from 
t n. for use o |, Plastic, etc 
$ 9. | JPBRA FLY < 
LIONEL “BUG” 
Automatic Morse 
4376 
THROAT MICROPHONES. Magnet 
th long lead and plug. 4 
HAND GENERATORS 6 volts at 5 amps 


es,43 10 
R.3515 


with 2! 
; 


wooden 
G.E.C 
TURE 


th Crank, 21 
PLASTIC TRANSPARENT MAP CASES, 
4 hes by 10} inches. ideal for Maps, Charts 

ay, Photographs, etc..5 6 

STAR IDENTIFIERS With Hydrographic Office 
difications A-N Type Complete in case, 5 6. 
MOVING COIL OC METERS. Brand new 
no. 0-2 mA... 0-5 mA... 0-30 mA., 0-20 volts, 9/6 ea 
WESTECTORS Type WX6 and WI12, I - ea 


MARCONI AERIAL PILTER UNITS. Type 
r16 n conformity w °) pecification 
ons for fixing 
CONTACTOR TIME SwitcHes 
vement : we slses per second 
rool Cases, 11/6 

VISUAL INDICATOR UNIT Type 3 (10Q/4) 
ns two Moving oil movements, two 

eons, et Ses y convertible to very efficient 
™ Meters a ° onversion t ally described in 


vw .Ww pope ped 


10-hour 
Thermostatic 


Publicat 24 
SOUTHERN RADIO SUPPLY it., 

i! LITTLE NEWPORT STREET, LONDON 
WCc.2 GERrard 6653. 


(ood Inrestments 


SHORT WAVE TELEGRAPH.-TELEPHONE 
RECEIVER Type R.C.67 single bay self con 
ained double detection Receiver 3-24 megacycies 
three switched frequency ranges Write for 
TE 149 RCA 
2 3 M s 
PANORAMIC RADIO ADAPTOR. Nava 
Je M dth 100 


t fre 


WAVEMETERS. 
0 K 


cles 


Rectifiers 
Condensers, Relays 


MOTOR “GENERATOR. 


sed 
ALTERNATORS 
0 volt 


500 watts 30 volts €40. 
€35. Carriage 


ROTARY CONVERTERS 

© 230 voits 100 warts €10. 

extra. 230 230 voits 200 watts seis 
arr. extra 24 volts 

arr ther sizes 

BATTERY CHARGER. Mercu 
365 440 volts 3-phase 50 s 

85 amps. output Rectifier 
hargers al! sizes ¢ 


ELECTRADIX RADIOS 


214 Queenstown Road, London, 8.W.8 


Telephone  MACauley 2/59. 


‘‘ DEMOBBED 
VALVES” 
MANUAL 


QD cor: tree 


alcnts 
American 


48 


‘ 


mmmercial 
appen 


—If yours is a (RARE) 
valve problem BULLS 
are the people most 
likely to solve it. 


lelx/Plolnit| 


arts of Commonwealth and beyond 
tly pac J nsured (no C.O.D.) and 


e of tax 


NEW: COLOURED FILTERS FOR 
TELEVISION SCREENS For viewing 
ours graduating from blue at 

re to green at the bottom 

paste! shade picture on any 


109; 


and Rectifier 
mains 200 240v 
examination of con 
ntermittent leakages 
scovered by conventional 
ts c be traced by this unit 
nplete 396. Post | 

TAYLOR nag EASY TERMS EASY 
pt months—and very near 

ash Price ona TAYLOR METERS 


ree.Nc. PLUS -a- GRAM 


portable 
ODEL P.16 


Portable mod Metal Case finished in 
Golder brown Dir Super Enamel 
Ficced with Garrar c n Drive Motor and 
Magnetic Pick 110 250 Vole. 50 
ycles. €10 17 6. 

AERIALITE 


table Lo 4 ft (state which 


‘WYRE-JOINT” The Perfect Self 
nsulating Wire Joint in a matter of seconds- 
nakes a perfec sulated electrical joint with 
a lighted match. Packet of 123 Post free 
ELECTRIC HEATERS Ex-Govrt. with 
t t ii or floor Mounting 
300 watts, 200250 v 
t for garages, greenhouses 
pboards, nursery etc. 27 6 only 


JUNEERO PATENT 
MULTI-PURPOSE TOOL REDUCED 


unches, bends, shears 
y 


TAX FREE 
ndly Mark Envelope (WW3 


L ee SULTS 
746 HIGH ST ILLS 


VALVES 


Wrretess Wortp 


aie SURPLUS AND 
ECONDHAND 
CLI i ANCE I 
Ra Lona “ 


i “CLEARANCT 
Ra., I n. W 


S' PREMF RADIO 
‘ “ark. London. FE 


REPEAT 
THE 
DOSE 


tem atta Tue 


Af odin Yorkshire. where as many 
Barker sound units can be found per 
square mile as anywhere else in Great 
Britain, has just cold us that at least six 
more units have been sold directly from 
he results given by his own And he 
adds the hope that in their turn these 
others will bring further friends to share 
the great pleasure and constant joy he 
himself gets from his own equipment 


As another owner puts it, he is sure that 
his Barker unit is his best buy in many 
years of looking for his ideal loudspeaker 


And to-day a letter from New York 
omes along to order More units and says 

We have made tests against some of the 
best units over here, switching directly 
from onetoanother many times. Because 
»f the wonderful transrents and smooth 
frequency response we consider Barker 
superior to any other of comparable cost 
We intend to demonstrate this in our 
showroom and hope to sell many more 


for you 


This “ chain sale "' reaction is and has 
always been the greatest factor in the 
steady advance of our business The 
Barker patent dual drive and cone is a 
source of lasting satisfaction which makes 
people proud of showing their friends 
what good sound really is, and brings us 
so many “ repeats 

Last month we described the drive 

ustrated above, and briefly touched on 
the cone. This is made of special fabric 
cut out, ironed, formed, coated with 
special dope, moulded to final shape 
under pressure and heat—the whole 
taking over two hours and much skill 
Not cheap, but how well worth while 
The |48a and 150 cones differ, the latter 
giving a flatter overall output and the 
former alittie more upper middie, which 
nany people prefer 


Well, here is the end of our space 
again. There is one more item we must 
mention—you can buy Barker units via 
any good dealer, or direct from us. We 
supply for cash or on fair HP. terms 


Why not send a note or card now 7 


BARKER 
NATURAL 
REPRODUCERS 


3 Newman Yard, London, W.1 


CABINETS & CHASSIS 


aio 1s 0 
412 10 ©O 


CABINETS OF DISTINCTION 


Send 6d. for our new illustrated 


cabinet catalogue 


AMPLIFIERS 


LEWIS RADIO CO. 
| Dep 52 
122 HIGH RD., WOOD GREEN, 
LONDON, N.22 


110 GREEN LANES, PALMERS GREEN 
LONDON, NJ} 


PirTVAN 
_ Books —_— 


Cathode Ray 
Oscillographs 


The Practical 
Luagineer 


Pocket Book 


PETMAN 


Wirecess Wor. 
COMPONENTS SURPLUS AND 
SECONDHAND 


“w 


WORK WANTED 


MarcH, 1952 


SURPLUS 
BARGAINS 


MANUFACTURERS’ & BANKRUPT STOCKS 
LIMITED SUPPLIES ONLY 


We can offer for immediate delivery 


JUST PURCHASED! 
LARGE CONSIGNMENT OF RESISTORS 
ALL VALUES: 4, i, 4, 1, 2, ond 3 WATT 


| Low and High Resistance Headphones | 


EX. W.D. AERIALS..BRAND NEW —CAN 
ALSO BE USED AS FISHING RODS 
12 ft. Light Steel Aerials in 3—4 ft. sections. 
screw-in or plug-in type 


“ 


Mag 
? 


WHOLESALE AND EXPORT ONLY 


RADIO MERCHANDISE 
COMPANY LIMITED 

65, Farringdon Road, London, E.C.1 

Telephone: HOLborn 6377 Quote Dept. WW 


DUKE & CO. 


SALVAGE RADIO CHASSIS. ! £9176 
A h latest 
Mig Va * © 


M 
? at 


PERSONAL RADIO 


Mig 


TRANSFORMERS 
a M 


79 I A 
METAL RECTIFIERS 
’ ‘ - 


© 
TELEVISION PRE-AMPLIFIERS 
4 
WIRE WOUND RESISTANCES 
« 4 
‘ . . 


EARPHONES 
} 


OURED FILTERS FOR TELEVISION SCREENS 
109 " 12 6 


< 


BARGAINS IN WIRE 


. . 46 


« 


Mail orders : 621 Romford Road, Manor Park, 
London, E.12 GRA. 6677 
Retail Sales: 219 ILFORD LANE, ILFORD, 
ESSEX. ILF. 0295 


e. 
ALEC qvis 


suppres /f 


O~ 


DEPT WW. 18 TOTTENHAM CT. RO 
LONDON, W.! MUSeum 4539 2353 


ANE TAPE TABLE 


SCOTCH BOY MC 
£115 


MAGNETIC TAPE 


USTRAPHONE DYNAMIC MC MICROPHONES 
£5 
. £5126 
5-VALVE WAVE BAND SUPERHET CHASSIS 


A 
£9196 


S-VALVE PLUS METAL RECTIFIER 
£615 « 


4,\W. QUALITY AMPLIFIER 


‘ 


ADS. 10W PUSH-PULL AMPLIFIER 
£12176 ¢ « 
ADS. MEDIUM-WAVE RADIO FEEDER UNIT 


t 


SPEAKERS 


ALIGNMENT OSCILLATOR DAC. 
£ ' . 
49 6 


MAINS TRANSFORMERS 


d New VCRO? Tubes. 396 
80 mA H Wave Metal Rectifer 


Type 901 Pots. 3 


om ¢ vern Type 901 Pots. 39 
eTV Masts. 3 6 


CHOKES 


+@. @ea 


u752e2au 


©: 


send 
} MILLER'S RAD 


Wirecess W 


als 
7 


nponer 
LOWE BROS 


10 
Cross Rd., nea 


yt \ 
TRGENTLY 
TS47AP 


of the Associat 


NOTICES 
ND RECORD 


REPAIRS AND SERVICE 
le servicing ¢ 


€ 
ELEVISION, trade serv 
skilled engineers F. H. He 
4-5 


a 


COIL PACK 


Model 320 


5-waveband coi! unit 


A comprehensive pre-aligned assem 
bly consisting of switch, complete set 
of aerial, H.F. and oscillator coils and 
all associated trimming and padding 
condensers for S-waveband operation 
with tuned H.F. stage on all bands 
All coils have dust iron cores for 
inductance adjustment. A six position 
switch is used with provision for pick 
up connections and H.F. muting on 
the sixth position. For use with any 
of the standard frequency changer 
valves (6K8, ECH35, etc.) and an |.F 
frequency of 470 Kc 


1, 13—40 2, 
4, 200—550 


30—100 
5, 900— 
000 metres 


Price £5.5.0 plus tax. 


All ports for the above can be 
supplied separately if required (tax 
free). 

Circuit diagram of this pack is avail- 
able free. 

Send S.A.E. 

Circuit diagrams for complete re- 
ceivers are in course of preparation 
together with calibrated glass scale 

and scale plan 


TELEVISION COMPONENTS 


ALLEN 


COMPONENTS LTD 


CROWN WORKS, 
197, LOWER RICHMOND ROAD, 
RICHMOND, SURREY 


"Phone : Prospect 4463 


THE 
BRITISH NATIONAL 
RADIO SCHOOL 


ESTD. 1940 


NOW IN OUR THIRTEENTH 
YEAR AND STILL 


NO B.N.R.S. STUDENT 
HAS EVER FAILED 


to pass nis €xam i 11S) aiter com 


pieting Our appropriate st dy course 


NOTHING SUCCEEDS LIKE SUCCESS 
and we have every reason to believe 
that we can help You t nerease 
your PRODUCTIVITY, i.e. your 
EARNING POWER! 


A.M.Brit.1.R.E. and 
CITY and GUILDS Radio and 
Telecommunications Exams, etc., etc. 


end for free 


STUDIES DIRECTOR 
BRITISH NATIONAL RADIO SCHOOL 
66, ADDISCOMBE ROAD, CROYDON 
Phone : Addiscombe 334/ 


L.S. QUESTIONS 


Which to Choose 
w picked f 

price and 

Technicalities 


Supply 
rder 


Goodmans 
) 


AMPLIFIER ECONOMY 
THE GRAMOPHONE Amplifier 


4 


leta ‘ 4 16 


GRAMOPHONE EQUIPMENT 


Collaro j 
t . 


p 


haa " oa alla A : 

QUALITY MART 
Mail Orders Only Note New Address 

8 Dartmouth Park Avenue, London, N.W.5 


REPAIRS AND SERVICE 


v v 


The House 
for Quick Delivery 


The following Goods Ex-Stock 
Cash with Order or C.0.D 


» Record Changer 
Zin. at33ir.o.m 
145 rpm. Virtually 
ng mple design and 
extremely easy to operate 
Tax, €23 13 - 
sramophone Unit 
Up, and High 
ncluding Tax 
pr Of GE slti-Beam Loud 
t Price €35 rice €10 10 - 


nal pack Carriage extra 


P 20 <‘ 


c Standard 


r LP. Heads, €3/11'5 


ete with either 


4234 


Unit with 
t with Pick 


Feedback 


Tuner Unit complete 


r all your 


A. ERNEST BUCHAN 


M.O. Dept.), 28 Belmcnt Street 


Aberdeen Phone 23579 


SOLONS FOR 


H 


MISCELLANEOUS 
D 4 4 ete 


se SOLONS 

for the obs that 
matter this 
modern precision 
too! makes soldering 
r and 

reliable. 5 models 
tt with oval tapered 
nd pen bit 125 
oval tapered and 
bit 240 watt 
red bit; each with 
re Henley flexible 


ges from 100 to 250 


W.T.HENLEY'S 
TELEGRAPH 
WORKS CO. LTD 


51-53 Hatton Garden, 
London, E.C.! 


SOLDERING IRONS 
FOR INDUSTRIAL USE 


105 


mi ° 
GALPINS (UT radiogram and tele ——— (ome to Classic for— 
ELECTRICAL STORES Seok virn a, 2 tone. E11. “Th | . 4 a 
408 HIGH ST., LEWISHAM, LONDON, $.E.13 panels advertising hove ac. ete. e ( assi¢ Service 
” hom H ai < “4 2 a 5 : 24 We will ship to any part of the British isles 
TERMS. CASH WITH ORDER wo COD or Abresd 
All coods se days’ approve! against cash futur wi ~ in 2 ’ eng . All goods advertised are available from 
" - Stock at time of going to Press. 
AMPLIFIERS AND HI.Fi EQUIPMENT 
MAINS TRANSFORMERS NEW he Glew ste : i. Leak T.12 with Control! Unit 
. t r t Williamson (Goodse!!) 
Quad with Control! Unit 
Sound Sales AZ 
anst s. 202 Quad Radio Feeder Unit 
neston-on-Thames Leak Radio Feeder Unit 
ITUATIONS VACANT Chapman Radio Feeder Unit 
¥ 


PICKUPS AND PICKUP HEADS 


. i t t Acos GP.20 Standard Head 
676 “ ~ ; , A cy Lepars th Acos Heads, Standard or LP 
“rf : Brierley pickup and diamond 
MAINS TRANSFORMERS NEW t © volts workst P frawin fice ' t sty 
“ iy 1 rdir Collaro pickup arm 
Collaro crystal dua! purpose head 
Collaro Magnetic head 
nical ¢ rent “We Decca pickup arm 
ents) workshop 1 4 ir at rience Decca Magnetic head 
" c.1 : hould be se ) Il, Ro Garrard pickup with magnetic 
42 6 E le a a 5S Teq if head 
~ ou Leak pickup with ruby stylus 
Leak pickup with diamond stylus 
Connoisseur Super Lightwerght 
P up 


MOTORS AND AUTO CHANGERS 


Connoisseur 2-speed motor a 
, GS experience. to = Connoisseur 2-sp. motor with 
B 4 nin , pickup ae 
1 \ eistar Auto changer 8-red 

a3 


ROTARY CONVERTERS. °4 PLICATION re invited from rad Collaro 3-speed 8 record 413 
1 ' - ones - Collaro Single speed S P a 


<e4ewsnH we 
weoweo ~~ 


=o 


SWITCHBOARD 


EX RADAR MAINS TRANSFORMERS 


- - , t r n situated , . Decca 2-speed Motor and pickup 
TYPE 101 RF. UNITS NEW afive ling t pplicants ma ‘ ence of Decca Deccailian «37 
: : 1 Trix Autogram (Garrard RCBO) £44 
Chancery Long Playing attachment €3 


Z 1 " g nee . e 
RECTIFIERS NEW t+ 50 amp . co Fag Any} ty Ane hone" | SPEAKERS AND UNITS 


for the | incre: are paval oat ti oneiad - Goodmans Audiom 60, !2in. unit @& 
£15 “ae \ : . init © prow Goodmans Axiom !50, !2in. unit C10 
EX-NAVAL ROTARY CONVERTERS t+ D.C. input. | should subm e:r applications in w Wo ioe a An nnn oan 
£10 10 - each, | 28 quae tons P and area pre Wharfedale Units from 
‘ ; e =~. 4 Acoustical Corner Ribbon 
Decca H)-{| Cabinet Speakers 


. . TAPE RECORDING EQUIPMENT 
62 6 arviag ase ” POST-GRADUATE Med “ 
$5 ELECTRONICS neer 3 it Simon Simphonic Mode! 28 


5 $ iipment med a t pt Sound Mirror, table 
} sid hold the } r ate Sound Mirror, Portable 


ecouweoree 


AUTO WOUND VOLTAGE CHANGER TRANSFORMERS 
“* 486 t tie 


MAINS TRANSFORMERS NEW 


sae a , " A ~ » . R.G.D. Portable 
87 6 rv age and details Secrets Post : Bradmaster Tape Desks 

h t { Microphones, Acos, from 
ELECTRIC LIGHT QUARTER 2 Tapes, Scotch Boy, GEC, EMI 
A from 
Bradmatic Heads 6RP 
Bradmatic Heads SRP 


17 6 


eco eocooece 


MAINS TRANSFORMERS NEW 
COMPONENTS AND PARTS 
Viewmaster television receiver €27 10 
, . Mullard C.R. Tubes, 9in., !2in., 

42.6 . ‘ — y ne Dros 5 - 17in. from stock 

EX-RAF ROTARY CONVERTERS Apoly it : ndwritin age (pref Mullard Valves, full range available 


£9 10 ~ each sing j ] 4 r 4 f Northern and Scottish Readers send for 
ef - Roe Gf detai!s of our special HP. facilities Wenvoe 
EX-US.A. WD. ROTARY TRANSFORMERS t ( ‘ f supplies soon available 


All Prices quoted are Retail Prices including 


Tax 


% wir . nr a ; Goods despatched by Post or Passenger train 
TARY CONVERTERS. 2: ‘ . sain ae a } ped Please include carriage 


EXPORT ENQUIRIES WELCOMED. Goods 
for shipment free of Purchase Tax. Packing 
‘ Insurance extra 
45 P 4. 57 : tior Af prt a 1 | t 7 r “re 4d Stamps for List 


ae sacs | PEP seat 7 sed wogeter eeintenat The Classic 
sates Sate reea ere stent | Rater ating see, fall eames am fac. | Electrical Co. Ltd. 


uiidienaiammanis ents for th ‘ ank ‘THE HI-FI TELEVISION SPECIALISTS ” 


352 364 Lower Addiscompe Road, 
Surrey Telephone . Addiscombe 12 


PREPAYM ONT | 


45 


ML RIBEUAZs TS. hadi Bnastee PP 


Get this FREE Book! 


ENGINEERING 
OPPORTUNITIES’ 


‘ 


TELEVISION and 
RADIO, A.M. Brit 

rr City & 
Guliids, Special Tele 
vision, Servicing, Sound 
Film Projection, Short 
Wave, High Frequency, and 


«ceneral Wireless Courses. 


We definitely Guarantee 
“NO PASS—NO FEE” 


4 


Air { 
FREE 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


88> SHAKESPEARE HOUSE 
19 STRATFORD PLACE. LONDON, Wi 


EX GOVERNMENT 
BARGAINS 


HF Amplifiers Admiralty Pattern 


156 
Bomb Release Cont 


THE FLUKITE QUINS AT WORK 


FLUKITE 


! 


TO CYCLISTS 


The FLUXITE GUN PLUXIT 


FLUXITE ; 


SIMPLIFIES ALE SOLDERING ‘2 ew:is "SOS set ees A " sesaee 


93, North Road, Brighton, Sussex 
FLUXITE LTD. (Dept. WW Phone : Brighton 25806 
BERMONDSEY STREET. LONDON. 8.£.1 . : 


ALPHA OFFERS 


WAX CARTON CONGSNSERS A 
flex:bie leads 8 
4.4 34 - 4.3 84 9 
F 46 
TUBULAR ee — rer 
ENDS Me ase, cardb 
ered é { ‘ 


WEARITE P 


CONDENSERS 


a 

MOULDED MICA CONDENSERS 
Wow 102 3. 00027, 0004. 0005 
DIAL aaa s ¢ 
Type E 66 
METAL RECTIFIERS 
ea " 5 
59 « 2 

: 1- ea 
COOKER SWITCH 


a 


SPEAKERS. A 
we state M 


70 ea 
PLUGS AND ee 


CAR tagger AND SPOT BULBS, 


eat bargair ea 
PUSH BACK WIRE, O76 size 
v 2d. yd 
TAG BOARD. 2 Tea Type, 1 6 eact 
FLUORESCENT STARTER LAMPS 
6 ea 
VOLTAGE SELECTOR PANELS wi! 


é d 
100 P.F. AIR SPACED TRIMMERS, | - ea 


2; mm vc VOLTAGE SLEEVING, 
3d 


BRASS SPINDLE “COUPLINGS 
t ews, 6d. ea 
PAXOLIN SHEET, ¢ 


Sea 
OUTPUT TRANSFORMERS 
ted ans?! ers 4 


ttt ea A W.F. power pe 


CO-AXIAL CABLE, Etc. 
12 yd w eede 
Tid. yd A 
G.P.O. TYPE PRESS SWITCH 
H.F. CHOKES ew 4, | 
VIBRATOR TRANSFORMERS 
16 ea 
SPADE TERMINALS. Red 
VOLUME ete 
Me 
43a Meg 


EX EQUIPMENT 
Ls art 1 - ea 


~ 


ALPHA RADIO SUPPLY CO. 


5 6 Vine2s Chas., Victoria Square, 
LEEDS 1 


T® AN 


Wrrecess Worip 


Srvparions wae ANT 


POR 


Ae Bra: : : 
ATEPIXE 
Risen 

I 
M 


107 


OUTSTANDING VALUE IN BRAND 
NEW EQUIPMENT 
COLLARO AUTOCHANGERS, »™ 
~ 
eric head G1) 169 
al head, €1326, ca 
COLLARO 3. SPEED AUTOCHAN 
GERS node IACS us sbove but 
e with one dua 
£15 10 6, oF wit? 
£18 15. 
COLLARO }SPEED 


auis9 


DECCA GRAM MOTORS, 
8 a3 176. [ 
gi¥ . 4S a 
DECCA XMS PICK.UPS, 
LP. hi-f « a a 
tted with Acos 2 " 
G.P.20 PICK-UPS wit 
head, 431185 ‘ € 

£2 3 4, post Bd 
GARRARD Gna ovens 
ACE. c« , speed 

able 676. 

one toga oan. we 


F é 


MICROGRAM CABINETS, 
. valmee ent ‘ lin w 


$26. Post paid 
SYMPHONY No AMPLIFIER) by 
NALS. The st vers e domestic Audix 
Amplifie he t Jay. independent 
Op. separate 


Price - 3 of 
£1076, carriage 
SYMPHONY No. 2 MARK 


jel w 


A r hy ag 

1S gns aria 

ABOVE, t tted 

pane bie. €17 

No. 2 te ge ,AdoRESS AMPLIFIER 
P as a F P 


ait 196 
BASS-REFLEX CABINET KITS 


bass resp< 
f 


e 85 


wooern OUTPUT TRANSFORMERS, 
f o match two 6V65 or 
6Lé tput tapped 3, 7.5 and 15 ohms 


25 6 pe 


NORTHERN RADIO SERVICES 


16 Kings College Road, London, N.W 3 
PR ose 8314 


Wrmetess Wortp Marcn, 1952 


SITUATIONS VACANT 
ip ereee soe | -—WILEO N 

ets f f ‘ WIN LOUDSPEAKERS. Reflex 
wine Bag at very sensitive and directona 
Bin. diam 6in. overa 

atch ms ranstor 

ah y7 C 
POWER MICROPHONE INSERTS 
Tar y self-energising, carbon, which can be 
sed directly with a microphone transformer 
eq “ph external voltage. Diam. 2jin. x 
5 Post 6d 

THROAT ‘MICROPHONES Ar 


win b mn type w strap lead ar 


S- ex st 6d 
HEAD ser 1g ts MC385 
e 2beach. Post 6d 
RESISTANCE MATS.—Make ideal heating 
ms, Photographic solutions 
ns - en — Heat 


6 26 
ie mm TALKIE PROJECTORS 
nplete. Mode RB. also spares 
ACCUMULATOR CHARGERS in biack 
ackle « th fus nd meter 6 and 
2 olts 
NIMENT : Phe. and car 5 
Wire-wound and Compositior 10 , SLOW-MOTION DIALS, 
types. Single, Ganged, Tandem ned 4. n ’ o- 160, 00, redi ; x. 0 J or ¢ rect, i 
Characteristics : linear ay s nue " : price, while they las $6 each, post 
. . ' ‘ — a py paid BREAKER, 220 
og., non ‘inductive ‘ -_ mps aches round, 106, post 
PI » ¢ CUTTER ‘HEADS Recordirg 
mped Amazing bargain, SS - ea. Post 
CUTTERS STYLiI, 6 per doz 


‘ ' Jetails On request ‘ salifica 
r - H ~ M c able at spe r 
' r ef ACFIL. ‘PUMPS ese pum 
r Ca ¢ \ t t you tc a ace tors 
~ . . oce L with ch arboy at floor le 
a ly 30 -, post | 6 
sai .. : VOLTMETERS 300 MI 
nee . surface type, 226. Post | 
IVYIWIIIIO™ a, ee ~ oi oe yy MICROPHONES. 
. ¥ x tc flex a 5 
‘ ‘ AERIAL RODS 
RELIANCE MNFG.,CO. (SOUTHWARK), LTD. NGINEEF mod & ‘ oumber ¢ etions 
SUTHERLAND ROAD. HIGHAM HILL — . reins 
9 ; 20 - gross 
cpa ash Pach 204 LOWER ADDISCOMBE ROAD, 
CROYDON 


Telephone Larkiwood 1245 


LOCKWOOD |... | MO"MANTEST 


seo) 700 ¥ 
oc 


Fine Cabinets Ng I ome | 


ed f : on el THE PERFECT FAULT FINDER 
LOCKWOOD & COMPANY . eme een.— Apply 5 WEO ELECTRICAL imDUSTAIES LTD 


wiand - AMcHEST 


SAMSON 
SURPLUS STORES 


46 AERIAL MAST 


Convert that old. 
ae 


RADIOGRAM 
g ' 


“ = in Canvas «le ny Ea tea emma MODERN Gil wave” 
BRAND NEW H OVERS D TION MOTORS f eadir xe ar RADIO GR AM 


Cue POWERFUL RECORD PLAYER 
‘ 
THERMOSTATS 


+6 
WILLARD BATTERIES 


' 26 10 
HEAVY DUTY TRANSFORMERS 


SIEMENS INERT CELLS 

28 
500-0-600 MICROAMMETERS 
som. LENGTHS COILS ¢ aX Al 


VARIOMETER IND CTANC ES 
. ' Va " 


eee ret a —— 
Lendon, W.2 Tel. Pad. 78S! 
125 Tottenham Court Road, W.! 
Tel. EUS. 4982 


‘ g 
pom RADIOCRAFT 


oo 7) CHURCH GATT LEICESTER ltd 


What's our line? 
High Fidelity 
Equipment by, 


LEAK 


SOUND SALES. 4.7 A 


ACOUSTICAL. \ 


ROGERS DEVELOPMENTS. 


GOODSELL 


' 
ARMSTRONG 


GOODMANS. 


WHARFEDALE. 


TANNOY 


BARKER 


VOIGT. 


LEAK. 
DECCA. \ 


; 
CONNOISSEUR. 
ACOS. 
CONNOISSE UR 
COLLARO. 


RADIOGRAM CABINETS, 

CORNER SPEAKER CABI- 
NETS, 

DECCA. ‘ 


I 


GOLDRING 
I 


HOLLEY’S RADIO STORES, 


285 CAMBERWELL ROAD, 8&.E.5. 


’ ‘ ‘ aliers only 


Phone: RODney 4988 


Wirecess W< 


SITUATIONS VACANT 
e.ev on et the [ 


APPOINTMENTS wil 
shed. Oy 


ia 


La 
ments wi 


"J. ECHNICAL a 
[aes 


able te 


RLD 


t of Nationa 


(bd PHYSIC ITS with experience 


engineers 


RAC GHTSMED N 


with 


r ang 
h department 


A WINDOW WORTH 
LOOKING INTO 


Television Coil Fortsers. With iron dust 
cores. Polystrene, lin «x im. with single 
hole fixing, 6 BA, 6d. each, 56 per dozen 
Television | mid high-voltage condensers 
Mansbridge type 5000s volt No 
Trouble,” very limited number left. 2/- each 
Television. EFSO (VR9!) Boxed, brand new 
7 6 eact 
Television Diode Holders. 34. each 
6d. each Ditto, Polystrene 


Television. Wire-Wound Pots 10k, 20k, 
25k, 50k. All at 2 - each 
Television Dural Aerial Masts. Telescopic 
from 15in éin. tong, ideal for making 
your own Television Aerial, 4 6 each 
Wavemeters Ex-W.D. Type W4185a 
ystal controlled 4 switched bands 20 30 
Megs. 30 45 Megs. 45 68 Megs. 68 100 Megs, 
A mains operated, 200 2 volt SO cycle 
omplete with valves and crystal. €14 each 
Micro- Amp Meters, Brand New and Boxed 
0-100. iin. Scale. 396 each 
Special fier. Condensers 16 x 16 «x 16 Mid 
450 working, brand new, 3 6 each 
Micro Switches. Several types available 
Large stocks, please iet us have your enquiries 
Switch. Suitable for the Williamson Ampli- 
fier. Single pole 6 way 5 bank, 3 6 each 
Ex-W.D. 2-Vaive Battery Amplifiers. 
mplete with 2-volt driver and Q.P.P 
tput valve. Brand new. ideal for mic. or 
gramophone, 12 6 each, valves alone are worth 
this 
Bendix Command. !2 /4-volt input plug 
n type Rotary Transformers, output 250 volts 
60 M a. Very limited number only, 29 6 each 
Moving Coil Headphone Microphone 
Sets. Ex-W.D., 10 6 per set. Limited number 
only available 
Rotary Convertors. 24 volt D.C. input, 
230 volts A.C. 50 cycle output at 100 warts 
92 6 each 
Welding Transformers. input 230 volt 
A.C., output 15 volts 80 amps, 826 each 
Pidger Wire-Wound Volume Controls. 
20 ohm centre tapped. jin. diameter, jin 
spindle, large number available 2- each 
Chokes. Ex-W.D. 30 Henry 100 Ma 
p to 150M a... wonderful bargain 


Chokes. Ex-W.D. 5 Henry 200M a., resist 
ance 100 ohms. $ 6 each 

B7G Button Base Holders. With bottom 
screer large stocks available, 12 each 
Bendix Command Receivers, 6-9 Meg 
brand new in sealed boxes, with valves and 
rotary transformer, absolute 100 per cent 
condition, 99 6 each 

Callers Only. No Post. 8 x 8 x 8 Mid 
electrolytic condensers, 450 volt Special 
temptation price, | - each 


Don't forget your postage. 
Open all day Saturday 
G. W. SMITH & CO. 
(RADIO) LTO. 


3, LISLE STREET, LONDON, W.C.2. 
Telephone : GERrard 82049155 


ODDIE FASTENERS 
| 
—_ ~—) hy 


| Oddie. Bradbury & Cull Ltd. $o thampton 


TOROIDAL WINDING 
CAPACITY AVAILABLE 


BEL SOUND PRODUCTS CO. 
Mariborough Yard, London, N.19 


a C. LADD, WHOLESALE 


KEW ARANTEERI STS FREE 


CRYSTAL 
UNITS 


For— 

AIRCRAFT, MARINE AND 
COMMERCIAL USE are available in 
the complete range from 35 kilo- 


ycles to 1S megacycle 


WE WELCOME YOUR ENQU/RIES 
THE QUARTZ CRYSTAL Co., Ltd. 


63-7! Kingston Road 
NEW MALDEN SURREY 


Wire w 


SITUATIONS VACANT 


Marcn, 1952 


This UNIQUE BENDER 


as 


a 
( 


Quickly and Accurately Forms 


+ ERT U1 Py 
a yatpat Trar 
fly-back E.H.T. Un 
wag er 


HAYNES RADIO Ltd. 


Queensway Enfield Middlesex 


96 
i... C. NORTHALL 


| 16 Holly Road, Quinton, Birmingham, 32 


416 High Street, Smethwick 


THE MAVES BG/135 
RADIOGRAM CHASSIS 


THE F742 ES company 
1 Alcester Road, Birmingham 13 
Telephone South 0202 


HAVE YOU GOT 


SUPACOILS 
NEW 


CONSTRUCTOR’S 
HANDBOOK ? 


Costs 2’6 only ! 
1000's already sold 


Contents include :— 


it will save you pounds 


SUPACOILS MAIL ORDER OFFICE 


98, Greenway Ave., London, E.17 


THE W.A.S.P. LONG RANGE 
INDOOR T.V. AERIAL 


iY 


38 6 or 


W.A.S.P. Engineering Co. Ltd., 
Mowbray Drive, Layton, Blackpool 


Wrretess Worip 


SITUATIONS VACANT 
ENTATIVE require 


he ¢ 


*[ ezconenst NICATION 


pe n fund 

and o@er excellent 

ioe 

PPECHNICAL Assistant 
Londor t 


ADCOLRE 


(Rega Trade Mort 


SOLDERING 
INSTRUMENTS 


means 


SOUND joints 


SOUND Equipment 
* 


Reduce your 


H.R, JOINTING FAULTS 


Any volt range supplied 
67 to 230250 
Designed for 

Telecommunications 
Radar - Wireless 
of Assembly - Main- 


“, tenance, etc. 


ENGLAND 


ADCOLA PRODUCTS LTD. 


Higt reet. Lond wW4 MACaulay 4272 


CHANGE OF ADDRESS 
GENERAL LAMINATION PRODUCTS 


Removed to 
‘* Sound Magnet ’’ Works, 


62, High Street, Plumstead, 
London, S.E.18. 


At f new 


112 


—TUNERS— 


Wiretess Wor 


SITUATIONS VACANT 
Cal A ‘ 


C. T. CHAPMAN (Reproducers) LTD. 
RILEY WKS. RILEY ST.. CHELSEA, $.W.10 
at a Webb's Radio wala “£4 

, - NH 
Snoli & Haines, Lid, 13 } 


M orial Hospital, & 
[TELEPHONE MANUPFA 
Sevenoek Wa 


The busine of 
COULPHONE RADIO 


SEA VIEW HOUSE 
ST. BEES, CUMBERLAND 


G.E.C. GERMA 
CRYSTAL DI 


ig 


SILICON DIODES 


Fixing Bracke id " 
COPPER INSTRUMENT WIRE 


$ 
33 Bourne Gardens, London, E.4 


MARCH, 1952 


CONDENSERS 
3d 
Ad ; 
39 
VALVE HOLDERS 
A. pax, 24 
34 
x 3a 
KNOBS 


TOGGLE SWITCHES 
1 Pst 


14. BOND STREET. BRIGHTON 


TELECRAFT 


AERIALS ENSURE THE 
BEST TELEVISION 


TRY ONE AND SEE FOR 
[ YOURSELF 


MAGNETIC TAPE RECORDERS 
and COMPONENTS 


WILL DAY, LIMITED 


19 Liste Street, London, W.C.2. 
GERrard 7105 and 4476 
SEND 1\4 STAMP FOR LIST SENT BY RETURN 


“SENSITIVE TRE RECEIVER” 


(Amos & Johnstone, November Issue) 


SMITH’S 


OF 


EDGWARE ROAD 


The Component Specialists 


can supply ALL the parts, as 
used by the designers, for 
this amazing receiver. 


Total cost about £7, 
Send for complete, priced, list of parts. 


H. L. SMITH & CO. LTD. 
287 9, EDGWARE ROAD, LONDON, W.2 


ms Metropolitan and Bakerioe 


MarcH, 1952 


NUSOUND PRODUCTS 


136 WARDOUR STREET, 
LONDON, W.1 


(Oxford Street End) 
Tel : GERrard 8845 


NUSOUND FIDELITY-TEN. The /atese 
plifier All Triode line up 
Frequency response 20 
and continuing up to SO kes 
for max 10 w 
tion | per cent 
at 6 watts. 2 b. neg. feedback 
dependent Treble and Bass controls 
hassissize : 14x9x7din high A.C model 
only, £26 
a New — UNIT. This is our latest 
dition nge. and ae as het 
F stages and variable selec 
roils giving bandwidths of 7-10 and 
The unit covers the medium-long 
wavebands and has a large ilium 
Price 17 gns. inc 
TRADE ENQ. ON ABOVE ITEMS 
PLEASE SEND STAMP FOR LEAFLETS 
NUSOUND QUALITY AMPLIFIERS 
8)-WATT OUTPUT.—PP 6V6s—indepen- 
dent bass and treble boost and cut—switch for 
L.P. records eg —provision for 
radio feeder unit eq. response 25 to 
30,000 ¢ p.s 4 d.b.—hum 80 d.b. down ar 
6.5 watts—leedback 14 d.b.—+sensitivity .05 
volt. Price only £15176. Also available with 
remote control unit. Price £17 10)- 
NUSOUND REFLEX CABINETS.—for 
Wharfedale speakers—(0in 499-5; tin 
£10,10,-. Veneered polish finish mahogany 
oak of wainut 
Please send stamp for list of all our products. 
Our other products inc 
Mode! 41110-; ACT 
t Feeder st ; 3 station Pre- 
two-band variably tuned 


Re . < pre-amp Unit nc tone 
cor 


GRAMOPHONE BQUiIreeNt 
Decca 33 or motor, €3/14/4, inc 
Connoisseur Ps ohne Send. Lweight, €411/8. 
Trans. 13)-. Super L weight, one head, £6/9)- 
LP Head 71/8. Trans 18 -. Fibre Pup €4372. 
Trans. 25/- Two-speed Stroboscope 3 11. 
Garrard Heads: Standard 253. Miniature 
5011 HiFi 5$6- Type A Adaptor 7/7. 
Decca Mag. Heads $92. Decca XMS P'up £7 
complete Chancery Attachment 72/6. 
Decca 3-speed motor £734. Connoisseur 
ed motor €22:18 8. Chancery Xtal Pup 
LP20 insert) S3-. Spare insert, LP 31/6 
Garrard AC6 motor, speed controlled, t2in 
table €615 10 ollaro A.C. SI4MB motor 
and P'up 6/105. Collaro A-C.D.C. motor 
lin table £1227 
(We stock a full range of Wharfedale & Good- 
mans speakers and accessories.) TV and 
Gram. list 4d Please Add Postage.) 


ENGINEERS: : 


_ ENGINEERING OPPORTUNITIES 


Electrica 


|, Electrica 
Aero 
Building, 


. 
ENGINEERING 
OPPORTUNITIES 


B.LE.T. 


387 Shakespeare tee 


17-19 Stratiord Place, 


Lond ya wi 


Wiretess Worip 


SITUATIONS VACANT 
T nics. ex-REME 


FOR 


PROMPT & EFFICIENT SERVICE 
CASH or EASY TERMS 


We have a limited stock of the follow- 
ing quality equipment available for 
cash or on our Revised Easy Terms 


——_ARMSTRONG—— 
ALL WAVE CHASSIS 
(See Mokers Advertisement page 99) 


MODEL EXP. 73. Cash €25 124 oF 
‘8 with order and 10 monthly 
nstaiments of 40 
MODEL AF. 104. Cash 63412 10 of £12 


with order and |2 monthly instalments of 


Passenger carriage 10 - extra payable with 
deposit 


-— LOUDSPEAKERS 


GOODMANS AUDIUM 60. Cash 
8126 oF £3 with order and 6 
monthly instalments of 
GOODMANS AXIOM 150. Cash 
41056 or €3/15/- with order and 7 
monthly instalments of 20 
10in. W.B. CONCENTRIC-DUPLEX.- 
Cash €7 1S ~- or (2 !2 - with order and 6 
monthly instalments of 20 - 


-——CONNOISSEUR 


(See Makers Advertisement poge 20) 
SUPER LW PICK-UPS. Complete 
with one Green Spot and one Red Spot 

erchangeable Heads for Standard and 
Microgroove recordings. Cash £1008 or 

5 with order and 7 monthly instal 


nents of 2 


DUAL SPEED GRAMOPHONE 
MOTORS. 33; and 78 rpm. Full 12in 
upntable Synchronous type motor 
dynamically balanced—virtually vibration 
ess. Cash price €20:193 or €7 with 
rder and 8 monthly instalments of 40 
Delivery from stock 


The L.R. SUPPLY CO. Ltd. 


(LONDON RADIO SUPPLY CO) 


BALCOMBE - - SUSSEX 


Telephone : Balcombe 254 


CRYSTALS 


of OUTSTANDING 

QUALITY 

vou “s* 
Frequency range : 100 Kc/s 
to |S Mc/s Black bakelite 
case, Ij” high, |" wide, }° 
thick, with ewo 4” diameter 
pins spaced f° apart 


} CRYSTALS LTD. 


, 6.6.10 
1828 Cables Xtal s London. 
Xtals Green London 


When its 
"A 


enawire 
~ FROUBLE FREE 


\ 
iN 


Ly 
TENAPLAS YQ 


Sales & Ex 


BRASS, COPPER, DURAL, 


ALUMINIUM, BRONZE 
k WIRE, 
1,004 STANDARD STOCK SIZES 


London: MH. ROLLET & Go. Ltd Thee 
6, Chesham Place, 5.W.1 Kirby Estate 


| EXCEL sOuns SERVICES LTD. 


are pleased to anr ce that they are 
s for their Tape 


Trade enqu ries invited 


49, BRADFORD ROAD, SHIPLEY, YORKS 
< 9 & 29 


ELECTRONICS ey) 
D LTo 
13. 


CRANMER AV. EALING W 


Ma 


TRANSFORM ERS 


FOR All PURPOSES 
SUA 
R ECIFICATIONS 
GooD DELIVERIES 
REASONABLE PRICES 


1 a be 


P. HOWORTH 


51 POLLARD LANE BRADFORD 


Wiretess Worip 


BUSINESSES FOR SALE AND WANTED 
ELL-esta . ee ele 


AGENCIES 


PATENTS 


x N.Y 


PAINTS, CELLULOSE. ETC 


3, "Harod Wood. Romford 
TECHNICAL TRAINING 


TUITION 


PERSONAL 
y ‘ . 


Marcu, 1952 


—— dies TH 


amsa|—— 


TAPE & WIRI RECORDING 


We supply ALL RECORDING COMPONENTS 
Write tor Latest Price List of : 
MECHANISMS, TAPES, WIRES 
SPOOLS, HEADS, AMPLIFIERS, 
OSCILLATOR COILS and UNITS. 
NOW AVAILABLE HIGH COERCIVITY 
TYPE H6O EMITAPE. 
TOPHET M, High Quality Recording Wire. 


nstructors’ Envelopes. Books on Tape Rec'd'g 


ae 


Dept MR}. 74 Great Hampton Street, 
HOCKLEY, BIRMINGHAM, 8. 


AUTOMATIC SWITCHES 


RECONDITIONE 
ELECTRIC CLOCKWORK 


to 100 AMP 7 co 3$ DAYS 
» 35 = EACH 


A guarances a Sor & yee 
ated 
DONOHOE’ s (Timers), 6, GEORGE 8T., 
KORTH SHIELD6, NORTHUMBERLAND. 


ot 
| 
je 
— : es 
HIGH CLAS 


TAPE RECORDING EQUIPMENT 


HEADS, DESKS, TAPE, ETC 


BRADMAT! ic LTD. 
STATION ROAD, ASTOR, BIRMINGHAM, 6 


SOUND "EQUIPMENT 
clearly the best for 
all occasions 


WEST NORWOOD $.£. 27. Tel. GiPsy 


VOIGT PATENTS LTD 
Dr Sydenham, 8.E.26 SYD 6666 


ve / ww 


YOUR METER DAMAGED? 


Mw * eters, M 
«, Re { 


L. GLASER 
Electrical Instrument Repairers 
34 TY ROAD, E.< 
Tel. Terminus 2489 


DE LUXE INSTRUMENT CASE 


Zé — 


REOSOUND ENGINEERING & ELECTRICAL 
COMPANY, “ Reosound Works,’’ Coleshill 
Road, Sutton Coldfield 


A REMARKABLE 
ACHIEVEMENT IN 
FILTER DESIGN 


Pat. 
Applied 
For 


E.M.G 
STEEP-CUTTING 


INFINITELY VARIABLE FILTER 


. selected treque cy between 4,090 
ps 

. steepness of cut 30 db. per octave 
e oO bet ween andar of output trans 
& rated impedance 
0 y valuable for ase with sew microcroove 
. reduces needie-hiss on ordinary records 
mum 
ched 


hich note loss 

b pite aterferences on radio. 
@ Wo distortions, and so appreciabdie lots of volume. 
@ Leafiet available trom the manutacturers 


£4-10-0 


MADE 


and suppresses 


E.M.G. 


Newman St 


HANI SRAMOPHONES 
Oxford St w.i 
9971-2 


LTD 


Telephone Museurr 


Wirecess Woru 


BOOKS. INSTRUCTIONS. ETC 
E echnical pu 4 + 


LEMENT 
4 Be t r 


*“Radiospares” 
Quality Parts 
The 
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YOU READ MUSIC? 
Then how about making yourself an ele 
organ’? Constructional data 
circuits, drawings and notes. it has 5 oct 


2 manua'ls and pedals with 24 scops 
ts variable attack yo 


valves Wich 
©. 3. Ge. 


Classics and Swing 
Darlington, Durham 


available 


Write now for free booklet t« 
10 Duke Street, 
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HOME BATTERY 
CHARGERS 


1-6 Amp. 2-612 Volt. AC Moines 


EASCO af 
ELECTRICAL LTD. 


6/8 BRIGHTON TERRACE. 
LONDON. SW9 


Telephone B8Rixton €96!i-a2 


HIGH QUALITY CABINETS 


Radiogram Cabinets from £13.10.0 
T.V. Console (Suit Viewmaster, etc) €11.10.0 
10° Reflex (Suit Wharfedale et 

12” 


12° Corner Reflex, from €12.10.0 


al desig quoted f 


THE CHAFFEY CABINET CO. 


50A, CHELTENHAM ROAD, LONDON 8.€.15 


Telephone Orpingt 35 


RADIO G200 OFFERS 


Govt. Surplus Components 
Obsolete Receiving 

industrial Type Valves 
35T HK24G. FGI7A 
WL2J32 magnetron 


Trans 

* 

Special Purpose ‘4 

NGT!. 1824, HK 304+ 
878a, 725a, 2Vi6 

CV2, etc., available fr 


stock 
EXPORT IMPORT Enquiries 


ARTHUR HOILE 02r0: 


pvited 
STREET 


MAIDSTONE KENT 


‘Youcanrely onus” 


FOR CLEAN COMPONENTS AT COMPETITIVE 
PRICES 
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t XPE RIMENTAL TRANSPORMERS 


» 
cCorLs 

‘ F . 
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OILPACKS MW LW SW 
LOUDSPEAKERS 
wi 17 “149 
15 
HIGH VOLTAGE CONDENSERS 

b 46 


RADIO SERVICING Co. 


444 Wandswerih Road, London, $.W.8 


Coils, 
ranges 
formers 


air spaced, all ranges Coils. dust cored, « 
Coil Packs, i.F.'s. T RF. Coils. Chokes. Trans 
Speakers, Condensers. Resistor Chaves 
Dials ete. to 
RADIO COMPONENT SERVICE 
68 Chesterfield Road, Leyton, £.10 
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THIS THE 
EVERY 
OPERATOR. ETC 


LAN 
RADIO 


GUAGE OF 
AMATEUR 
MUST BE 

EASILY 


THOSE 


THE AIR THAT 
PILOT, SHIP 
ABLE TO REAL 
AND QUICKLY 
TAKE UP A 
CANDLER 
CODE COURSE 


CANDLER 


AND SEND T is 


EARNED BY WHO 


THE 


YSTEM 


no my teaches you the 


right way « 


send but the 


right way to read code 


sound ust as easily as yo 


x read 


print 
te 


by sight 
The Special Course covers Cc 
necessary to pass the G P.O 
Transmitting Licence 
The Junior Course is a 
the Beginner who 
Certif 
The Advanced Course « for those 
nsistent sending and receiving speed of nor 


than 15 wp.n 


the Code training 
cest for an Amateur 


ympletce Code Cour 
desires to secure 
nterested 


ate in which he is 


with 


Touch-Typing Course. A series of interesring 
and easily followed lessons which enable one + 
ecord messages at high speeds 


urses supt ash or Monthly Payme 


You are invited to send for a cory, of the 
CANDLER * BOOK OF FACTS,"’ it 
gives full details of the above training 


THE CANDLER SYSTEM CO., 
55W) 52b, ABINGDON RD., LONDON, W.8 


andier System Compeny, Denver, Colorado, U.S.A 


Marcn, 1952 
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THERE ARE 12 DIFFERENT Made by 
MODELS OF The 
ACRU 
ELECTRIC 
TOOL MFG. 
CO. LTD. 
79, Hyde Rd., 
Ardwick. 
Manchester. 


Ask for Leaflet 


Wrirecess Wort 


MANUFACTURING IN) MILLIONS demands 
scientific planning, layout and lighting to ensure 
an uninterrupted flow of production. It demands 
more than this—skilled fingers, special machinery } 
and rigorous checking at all stages. All these 
requirements are found at T.C.C.—the largest 
organisation in Europe solely devoted to con- 
denser manufacture. 

The illustration shows one of the multi-reel 
paper diclectric winding machines designed to 


simplify the winding ofmany ranges of condensers. 


SPECIALISTS IN CONDENSERS SINCE 1906 


CONDENSER CO. LTD - RAL DIVISION LONDON - W.3 «© Tei: ACORN 006! (9 


Wireless World nance 


THESE QUALITY FEATURES 


QUALITY MANUFACTURE 


the purest tin and lead, alloyed in guaranteed 
yroportions, are used in making Ersin Multicore 
Particular care is taken to ensure that the 


1952 


ised in the drawing machines, which re- 

solder to the required diameter, do not 

contaminate the wire. The solder wire is drawn 

to the correct gauges within very fine hmits, so 

S.W.G,, t oan at every length produced has the same unvarying 
a characteristics. 


MULTICORE 


QUALITY FLUX 


Ersin Multicore is the only solder containing three 
cores of Ersin Flux. Ersin is a high-grade rosin 
which has been subjected to a complex chemical 
process to increase its fluxing action, without 
impairing the well known non-corrosive properties 


of the original rosin. Ersin not only prevents 
le-core rosin solder, which has adhe red 


, a typical “ dry” joint. Tag “B oxidation during soldering, but actually cleans 
n Multicore, which has spread evenly over the 
aking a sound electrical joint 


any oxides from the surface of the metal. 


The Finest Coud Solder in the Meld 


QUALITY PERFORMANCE 


The three-core construction of Ersin Multicore 
means thinner solder walls, instant melting and 
speedier soldering, without waste. The guaranteed 
continuity of the flux stream eliminates all risk 
of “dry” or H.R. joints. Tested under climatic 
conditions, soldered joints 


made with Ersin Multicore ‘ “emsen 1G, 
nk 
remained perfect elec- ike ti L= 
trical connections, com- rnmes Enso" 
pletely tree trom corrosion 
ungus growth. 


SIZE 1 CARTONS 5- RETAIL 


13 feet 
37 feet 
13 3 feet 
16 26 feet 


MULTICORE SOLDERS LTD. MELLIER HOUSE, ALBEMARLE STREET. LONDON, W.1 REGent 1411 


